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its  normal  state,  the  air  is  inapplicable  as  a  power,  but  it  ia 
capable  of  becoming  an  overwhelming  power,  either  by 
il  or  artificial  causes,  as  in  the  whirlwind  and  tornado  or 
rushing  forcibly  through  it,  as  would  be  exemplified  were 
the  sails  of  a  windmill  rotated  rapidly  against  it. 

Thus  the  bird  may  create  for  itself  in  a  calra,  by  the  agitation 
of  it£  wing-surface,  the  power  which  supports  and  prolongs  its 
ffight  in  a  horizontal  or  ascending  line  ;  but  is  also  capable,  in 
the  calm  of  a  sultry  summer's  day,  by  the  mere  momentum  of 
ii»  own  weight,  of  gliding  for  an  immense  distance  upon  an  un- 
ng  plane,  thtis  converting  the  inert  air  into  a  fulcrum  or 
.  .    fU 

In  such  a  case,  two  only  of  the  three  requisites  for  successful 
flight  are  brought  into  action,  viz.  surface  and  weight,  the  third, 
force*  being  held  in  reserve  for  extraordinary  occasions. 

This  gliding  motion,  the  writer  has  observed  in  a  parachute 
which  detached  upon  one  occasion  at    no  great  height  above 
ui  ou  a  calm  evening  sailed  away  down  a  gradually  in- 
..1  plane. 

It  is  upon  l>odies  like  these  possessing  extended  surface,  and 

'  -     :rbt  under  the  influence  of  gravitation,  that  experiments  are 

red- 

ThrTe  can  be  no  question  in  dispute,  as  to  the  possibility  of 

D  mauij)ulating  and  inclining  the  surface  or  portions  of  the 

fiicse  of   a  similarly    descending  body,  so  as  to  prolong  the 

motion,  and  convert   it   into   one    obedient   in   some 


to  the  will  of  the  operator, 
nn.— NO.  XIX.  B 


When  the  two  antajronistic 
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forces,  grayity  and  atmospheric  resistance,  are  broii^t  ii 
operation,  the  result  ib  a  course,  arrefited  and  diverted  in  sol 
direction,  either  by  what  we  call  aceident,  or  design. 

Hitherto,  as  in  the  case  of  the  parachute,  accidental  cir< 
stances  have  alone  determined  the  deviation. 

It  has  been  the  great  desire  of  man  for  ages  to  supply,  dtl 
in  his  own  person,  or  by  the  aid  of  apparatus^  or  by  self- 
machinery,  the  third   reciuirement  for  flight,  viz.  force,  whi< 
may  enable  him  to  impel  a  plane  surface  at  the  proper  angle 
inclination  against  the  air,  and  thus  to  nullify  the  effect 
gravity. 

Necessarily,  the  relative  proportion  of  sustaining  surface 
weight,  and  of  power  to  uphold  and  propel  that  weight,  hal 
occupied   much    attention.      Condderable    misconception 
existed  upon  these  two  points,  and  to  this  is  mainly  due  t] 
tardy  progress  of  the  science  of  aeronautics,     Jn  England, 
Fubject  has  really  never  engaged  the  attention  of  scientific  m< 
except  under  the  form  of  aerostation,  in  the  earlier  years  of  j| 
discovery. 

There  have  ever  been  persistent  believers,  and  experimentei 
and  in  the  influential  association  which   has    been  organi 
under  the  name  of  the  Aeronautical  Society  of  Great  Bri< 
embracing  amongst  its  supporters  some  of  the  first  scientific  m( 
of  the  day,  with  the  Duke  of  Argyll  as  President,  the  subject 
aeronautics  has  been  elevated  into  a  science. 

The  **  Papers  "  read  at  the  meetings  of  this  Society,  held 
the  Society  of  Arts,  have  contained  much  that  is  novel  and  si 
gefitive,  and  evidence  the  fact,  that  scientific  men  have  at  len| 
entered  upon  this  wide  field  of  discussion.  In  a  paper  by 
De  Lucy  of  Paris,  translated  from  the  French  by  Dr.  Comelii 
Fox  for  the  Aeronautical  Society,  tliere  is  detailed  the  result 
actual  experiments  made  by  the  author,  with  a  view  of 
termining  the  extent  of  wing  surface  to  the  weight  to  be  fii 
tained,  and  of  the  force  requisite  to  raise  and  impel  in  horizoni 
flight. 

It  will  assist  in  rendering  interesting  the  description  of  sevei 
designs  lately  exhibited   at   the  Crystal  Palace,   if  some  of 
de  Lucy's  statements  and  deductions  are  nxore  widely  dissej 
nated. 

This  author  asserts,  that  there  is  an  unchangeable  law, 
which  he  has  never  found  any  exception,  amongst  the  considi 
able  number  of  birds  and  insects,  whose  weight  and  meiiaui 
ment^     he    lia«    taken,  viz.  that  the  smaller  and  lighter  th 
winged  animal  is,  the  greater  is  the  comparative  surface.     Th/ 
in  comparing  insects  witb  one  another:  the  gnat,  which  wej 
460   times   less    than    tiie   stag-beetle    has    14   times 
relative  surface.     The  lady-bird  which  weighs  150  tir 


the  Btag-boetle,  poseesse«  5  times  more  relative  surface. 
It  is  the  same  with  birds.      The  sparrow  which  weighs 
It  teo  timei  legs  than  the  pigeon,  has  twice  as  much  relative 
The  pigeon  which  weighs  about  eight  times  less  than 
rk,  baa  twice  as  much  relative  surface.     The  sparrow 
agbs  339  less  thiin  the  Australian  crane,  possesses  seven 
»re  relative  surface,  &c.     If  we  now  compare  the  insects 
'and  the  birds,  the  gradation  will  become  even  much  more  strik- 

8,  The  gnat,  for  example,  which  weighs  97,000  times  less 
ft  the  pigeon,  has  40  times  more  relative  surface ;  it  weighs 
|K),000  times  less  than  the  crane  of  Australia,  and  possesses 
tively  140  times  more  surface  than  this  latter,  which  is  the 
▼iest  bird  the  author  had  weighed,  and  it  was  that  which  had 
H^  smallest  amount  of  surface,  the  weight  being  20  lbs.  15  oz. 
^Hr.  avoirdupois,  and  the  surface  (referred  to  the  kilogramme 
^Hb.  3*27  oz.)  139  square  inches;  yet  of  all  travelUng  birds, 
^gf  undertake  the  longest  and  most  remote  journeys,  and,  with 
H^  '  nn  of  the  eagle,  elevate  themselves  highest,  and  main- 

Hhi      ^^      the  longest. 

M.  de  Lucy  remarks,  that  if  the  law  of  surface  in  inverse 
to  weiglit  be  regarded,  the  cause  of  all   the  errors  which 
been  committed  will  be  readily  understood ;  for  a  mathe- 
Iciiin  who  should  select  as  his  type  an  excellent  bird  of  flight 
the  swallow,   by  ascertaining  its  weiglft  and  surface, 
apportion  nearly  one  m^tre  or  l,5r50  sq.  in.  to  the  kilo- 
ftnd  consequently  75   mdtrea  for  a  man  of  75  kilo- 
kinet^  that  is  to  say,  about  165  lbs,  would  require  a  surface 
16,250  sq.  in.     Should  he  select  the  pigeon,  he  will  arrive 
al  a  result  quite  different,  because  the  pigeon  being  haivier  than 
Mt  has  a  surface  relatively  smaller.     AccordiDg  to  this 

P^*  -  uld  arrive  at  the  conclusion  that  only  20  mMres  of 

«or£aoe  or  31,000  sq.  in.  would  be  requisite  for  a  man  of  the 
weight- 
nth  regard  to  the  crane  of  Australia,  the  weight  of  one  of 
;h  was  20  lbs.  15  oz.   2^  dr.  avoir.,  possessing  a  surface  of 
1,324  ^.  in.,  this  third  example  would  give  to  a  man  of 
before-named  weight  a  surface  of  no  more  than    10,850 

I,  should  he  select  a  type  amongst  insects,  for  example 
dragon-fly  whose  flight  is  so  rapid,  he  would  discover 
weight  to  be  rather  more  than  J  grain,  and  surface  nearly  J 
•quare  inch,  which  referred  to  the  selected  standard  of  corn- 
would  give  9,416  sq.  in.  and  for  the  man  705,800  sq.  in. 
}  we  to  determine  the  amount  of  sustaining  surface  re- 
for  the   man  from   some  of  the  butterfly  tribe,  whose 
are  i^o  prodigiously  expanded  in  comparison  with   their 
,  wc  •hould  arrive  at  results  so  much  in  excess  of  these 
a  t 
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dimensiong  that  the  coBfitruction  and  manipulation  of  the  appa* 
rains  would  be  impossible. 

The  author  next  proceeds  to  state  that  *'  The  law  of  surface, 
in  inverse  ratio  to  weight,  would  naturally  tend  to  lead  us  to 
this  conclusion — ^viz.,  that  the  heaviest-winged  animal,  having 
the  least  surface,  ought  in  returu  to  possess  the  greatest  force." 

M.  de  Lucy  then  proceeds  to  disprove  this  assumption,  by 
BhowiDg,  that  the  muscular  force  of  iusects  is  much  greater 
than  that  of  birds,  and  he  adduces  various  well-known  instaQces 
in  proof  of  bis  assertion.  Upon  the  supposition  that  his  facts, 
and  the  theory  founded  on  tiiem,  are  correct,  it  will' be  a  fair 
hypothesis  to  assume  that  where  large  wing-surface  is  given  to 
insects,  the  provision  is  accompanied  by  the  relative  power  to 
control  it,  in  compensation  for  absence  of  weight,  which  we 
have  seen  is  during  descent  a  power  of  itself,  and  is  taken  ad- 
vantage of  by  some  birds,  in  gliding,  or  soariDg  against  a  breeze. 
For  such  purposes,  weight  is  a  necessity,  and  therefore  we  nerer 
see  any  similar  method  of  flight  in  the  winged  insect  tribe. 

Amidst  the  variety  of  contending  theories,  which  have  ever 
clothed  the  subject  of  aviation  with  mystery,  it  seemed  most 
desirable  to  descend  to  the  tpiieter  field  of  practical  effort,  and 
to  test  the  experience  of  those  few  and  isolated  workers,  who, 
distributed  about  the  civilised  earth,  had  put  their  ideas  into 
recognisable  i^ape. 

It  was  desired  to  ascertain,  as  the  foundation  of  future  pro- 
ceedings, to  what  extent  knowledge  had  been  acquired,  and 
applied,  and  at  one  collective  glance,  to  review  the  whole 
question  of  aeronautics,  as  a  point  trappui  for  further  efforts. 

The  limited  publication  of  this  intention,  on  behalf  of  the 
Aeronautical  Society,  produced  a  large  correspondence  from  all 
parts  of  the  world,  and  also  a  notification  of  many  intended 
exhibitors,  who  had  reduced  their  theories  into  practice,  but,  aod 
in  proof  how  much  the  study  of  aeronautics  has  been  pursued  by 
persons  of  limited  means,  many  were  deterred  from  taking  part 
in  the  exhibition  from  considerations  of  pecuniary  outlay.  The 
Aeronautical  Society  itself  partakes  of  this  disadvantage,  and 
labours  hard  against  a  tide  which  has  been  flowing  for  a  long 
period,  but  which,  owing  to  the  Society's  persistent  efforts,  and 
the  practical  character  of  its  discussions,  may  be  said  to  have 
reached  its  ebb,  so  that  henceforward  it  may  run  with  the 
stream  of  Popular  Science* 

The  first  recorded  and  scientifically  based  attempt  to  connect 
plane  surface,  and  weight,  in  relative  proportion  to  one  another, 
was  that  of  which  all  the  world  was  cognizant  in  1842,  patented 
by  HensoD.  The  plan  resulted  from  conversation  between 
Henson  and  Stringfellow  at  the  residence  of  the  latter-named 
gentleman  in  Chard,  Somerset.    Should  anvone  readinrr  <«  Astra 
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itra,"  by  Christopher  Hiitton  Tuiiier,  a  work  devoted  to  the 
tory  of  aeronautics,  come  to  the  conclusion,  that  HensoQ^s 
aerial  machine  was  ever  constructed  of  the  dimensions  there 
stated,  he  would  be  in  error.  The  pas8age  alluded  to,  is  ex- 
tracted from  Newton's  **  Journal  of  Art3  and  Sciencet*,"  and  \a 
as  follows  : 

"  The  amount  of  canvas  or  oiled  silk  necessary  for  buoying 
up  the  machine,  is  stated  to  be  equal  to  one  square  foot  for 
e*ch  half  pound  weight,  the  whole  appai*atus  weighing  about 
3,000  lbs,,  and  the  area  of  surface  spread  out  to  support  it, 
4,500  square  feet  in  the  two  wings,  and  1,505  in  the  tail,  making 
altogether  6,000  square  feet" 

The  fact  i?,  that  this  machine  was  never  constructed  ;  for 
ter  two  abortive  attempts  to  manufacture  models,  at  the 
Adelaide  Gallery,  which  should  represent  the  dimensions  before- 
ie*l,  he  rejoined  his  friend  at  Chard,  and  t!)e  two  together 
>mmenced  their  experiments  under  a  variety  of  forms.  Mr. 
tringfellow  frequently  availed  himself  of  the  express  train, 
ing  with  hiin  an  arrangement  for  testing  the  reidstanee  of 
different  angles  against  the  air,  at  high  speed,  and  he  states 
that  those  experiments  only  tended  to  prove,  that  any  guess- 
work was  better  than  the  calculations  hitherto  made  by  writers 
on  the  subject. 

However,  in  1844,  they  together  commenced  the  construction 
of  a  model ;  Henson  attending  chiefly  to  the  wood  or  frame- 
Fork,  and  Stringfellow  to  the  propulsive  power,  for  which,  after 
of  other  effects,  he  adopted  steam.  This  model,  completed 
1845,  measured  twenty  feet  from  tip  to  tip  of  wing,  by  three 
kd  a  half  feet  wide,  giving  seventy  feet  of  sustaining  surface  in 
le  wings,  and  about  ten  more  in  the  tail.  The  weight  of  the 
itire  machine  was  from  twenty-five  to  twenty-eight  pounds. 
Aa  pictorial  illustrations  of  this  machine  were  widely  pub- 
jhed  at  the  time,  it  is  not  thought  necessary  to  reproduce  them, 
rially  as  a  succeeding  attempt,  hereafter  depicted,  bears 
a  great  resemblance  to  it ;  the  important  diflference  existing  in 
the  improved  method  of  construction.  The  principal  feature 
raa  the  very  large  sustaining  surface  in  proportion  to  the  weight, 
rhich,  as  we  have  seen  in  reference  to  M.  do  Lucy*8  experi- 
lents,  was  far  in  excess  of  the  requisite  conditions.  To  sup- 
poit  this  weight,  it  was  necessary  to  propel  the  plane  surface  at 
an  angle  against  the  resisting  air,  and  it  is  evident,  that  in  pro- 
jrtion  as  the  speed  imparted  was  increased^  so  might  the  angle 
decreased. 

It  was  necessary  to  provide  initial  force ;   accordingly,  an 
icHned  plane  was  constructed,  down  which  the  machine  was  to 
[lide,  and  it  was  so  arranged  that  the  power  should  be  main- 
led  by  a  Sft^m  engine,  working  two  four-bladed  propellers, 
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each  three  feet  iu  diameter,  at  a  rate  of  300  revolutions 
minute* 

A  tent  was  erected  on  the  Downs  two  miles  from  Chard, 
for  seven  weeks  the  two  experimenters  continued  their  laboi 
— not,  however,  without  much  annoyance  from  intruders, 
the    language  of  Mr.    Striiigfellow,    •''There   stood    our   ai^ 
prot<5g^e  in  all  her  purity — too  delicate^  too  fra^le,  too  bcautii 
for  this  rough  world  ;  at  least,  those  were  my  ideas  at  the  tii 
hut  little  did  I  think  how  soon  it  was  to  be  realised.     I 
found,  before  1  had  time  to  introduce  the  spark,  a  droopiogi 
the  wings,  a  flagging  in  all  the  parts.    In  less  than  ten  mint 
the  machine  was  satiuated  with  wet  from  a  deposit  of  dew,j 
that  anything  like  a  trial  was  impossible  by  night,     I  did 
consider  we  could  get  the  silk  tight  and  rigid  enough.     Indi 
the  framework  altogether  was  too  weak.    The  steam  engine 
the  best  part.     Our  want  of  success  was  not  for  want  of  poi 
or  sustaining  surface,  but  for  want  of  proper  adaptation  of 
means  to  the  end  of  the  vai'ioiis  parts." 

Many  trials  by  day  down  incline*!  wide  rails  showed  a  fa 
construction,  aod  its  lightness  proved  an  obstacle  to  its  sue 
fully  contending  with  the  ground  currents. 

Shortly  after  this,  Mr,  Henson  left  England  for  Am< 
and  Mr.  Stringfellow,  far  from  discouraged,  renewed  alone 
experimentfl.     In  1846  he  commenced  a  smaller  model  fori 
door  trial,  and,  rdthough  very  imperfect,  it  waa  the  most 
cessfid  of  \m  attempts. 

The  accompanying  illustration  (Plate XXX VL  fig.  1)  is  ti 
from  a  photograph.     It   will    be  observed  that  the  susl 
planes  were  much  like  the  wings  of  a  bird.     They  were 
feet  from  tip  to  tip,  feathered  at  the  back  edge,  and  curl 
a  little  on  the  under  side.     The  plane  was  two  feet  acroi 
it^  widest  ptiTt ;  sustaining  surface,  seventeen  square  feet ; 
the  propellers  were  sixteen  inches  in  diameter,  with  four  bl 
occupying  three-fourths  of  the  area  of  circumference,  set  at< 
angle  of  sixty  degrees.     The  cylinder  of  the  steam  engine 
three-fourths   of  an  inch  in  diameter  ;    length  of  stroke, 
inches ;  bevel  gear  on  crank  shaft,  giving  three  revolutions 
the  propellers  to  one  stroke  of  the  engine*     The  weight  of 
entire  model  and  engine  was  six  pounds,  and  with  water 
fuel,  it  did  not  exceed  six  and  a  hiilf  pounds. 

The  room  which  he  had  available  for  experiments  did 
measure  above  tw^enty-twTj  yards  in  length,  and  was  rather 
iracted  in  heiglit,  so  that  he  was  obliged  to  keep  his  start! 
wires  very  low.    He  found,  however,  upon  setting  his  engini 
motion,  that  in  one-third  the  length  of  its  run  upon  the 
tended  wire,  the  machine  was  enabled  to  sustain  itself; 
upon  its  reaching  the  point  of  self-detachment^  it  gradui 


until  !t  rcacluMl  the  further  end  of  the  room,  where  there 

canvas  fijced  to  receive  it.     It   fre^juently,    during   these 

irimentB,  rose  after  leavinc^  the  wire,  as  much  as  one  iu 

At  the  request  of  the  then  proprietor  of  Cremorne,  Mr, 

who  with  two  others  went  do^ii  to  Chard  to  see  the 

"^Ir.  Stringfellow  repaired  to  those  gardens  with  the 

,,  but  it  seems  that  not  much  better  accommodation 

afforded  than  he  possessed  at  home.     It  was  found  that  the 

iT  model  i  Henson's  Patent)  would  run  well  upon  the  wire, 

failed  to  support  itself  when  liberated.    Owing  to  unfulfilled 

•Clients  as  to  room,  Mr,  Stnugfellow  was  preparing  for 

irture,  when  a  party  of  gentlemen,  unconnected  with  the 

lenft,  begged  to  see  an  experiment,  and  finding  them  able  to 

iate  his  endeavours,  he  got  up  steam  pretty  high,  and 

the  small  model  down  the  wire.    When  it  arrived  at  the 

where  it  should  leave  the  wire,  it  appeared  to  meet  with 

little  ob.^truction,  and  threatened  to  come  to  the  ground, 

'Covered  itself,  and  darted  off  in  as  fair  a  flight  as 

Ible  to  make,  to  a  distance  of  about  forty  yards, 

ier  than  which  it  could  not  proceed* 

iviog  now   demonstrated  the  practicability   of  making  a 

i-en.^ne  fly,  and  finding  nothing  but  a  pecuniary  loss,  and 

this  exi>erimenter  rested  for  a  long  time,  satisfied 

had  effectecL 

ibject,  however,  had  to  him  its  special  charms,  and  he 

fcemplated  the  renewal  of  his  experiments  at  some  future 

but,  he  writea,  "  it  is  doubtful  if  that  day  would  ever  have 

ri-d,  had  not  you  (the  writer)  perseveringly  called  me  into 

The  proposed  exhibition  of  the  Aeronautical  Socitity, 

ice  more  hi^  old  energies. 

►aper  read  liy  Mr»  F.  H.  Wenham,  at  the  Society  of  Arts, 
le  occasion  of  a  meeting  of  the  Aeronautical  Society,  there 
Tod  the  following  observation.  "  Having  remarked  how 
a  stratum  of  air  is  displaced  beneath  the  wings  of  a  bird 
ip'ul  flight,  it  follows,  that  in  order  to  obtain  the  necessary 
(/(.  of  plane  tor  supporting  heavy  weights,  the  surfaces  may 
iperposed,  or  placed  in  parallel  rows,  with  an  interval  be- 
tbem.  A  dozen  pelicans  may  fly  one  above  the  other, 
mt  muttial  impediment,  as  if  framed  together ;  and  it  is 
shown,  how  two  hundredweight  may  be  supported  in  a 
^verw  distance  of  only  ten  feet.'' 

r.  Stringfellow  eagerly  grasped  this  idea  and  set  about  con- 

icting  the  model  which  he  exhibited  at  the  Crystal  Palace. 

writer  confesses  to  the  feeling  of  disappointment  whicli  he 

rricnceiJ,  upon  his  first  introduction  to  this  otherwise  elegant 

design.     lie  had  imagined,  that  the  surest  road  to  succeas, 

I  that,  liy  which  a  triumph  had  been  previously  achieved. 
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Mr,  Stringfellow  himeelf  sii^-e,  *'Wirh  respect  to  the  super- 
posed planes,  1  coDsider  they  are  the  most  practical  arrange-     • 
ments  hitherto  proposed,  for  machines  on  a  large  scale,  but  I 
had  always  my  doubts  if  they  would  be  effective  in  a  small  ^ 
model  on  account  of  their  nearness  to  each  other."  ■ 

F\^.  2  (Plate  XXXVI.)  is  from  a  photograph  of  Stringfellow's      > 
aerial  machine  which  ran  sui?pended  from  a  wire  iu  the  nave 
of  the  Crystal  Palace,  June  1868. 

It  contained  in  its  three  planes,  a  sustaining  surface  of  twenty- 
eight  square  feet,  besides  the  tail.  Its  weight,  with  engine, 
boiler,  fuel,  and  water,  was  imder  twelve  pounds. 

It  possesseil  in  its  steam-engine  one  third  of  the  power  of  a 
horse,  and  its  weight  was  only  that  of  a  goose. 

It  will  be  seen,  therefore,  that  the  sustaining  surface  was 
more  than  two  feet  to  the  pound,  always  supposing  that  the 
system  of  superposing  the  planes,  was  efficiently  represented  in 
so  small  a  model,  which  may  reasonably  be  doubted.  This  pro- 
portion of  weight  to  surface  is  more  than  double  that,  which 
is  generally  allowed  to  be  necessary.  The  necessity,  however, 
for  providing  even  for  as  little  as  one  pound  for  every  squardfl 
foot,  would  not  exiht  if  a  certain  speed  could  be  maintained.       ™ 

It  was  always  Mr,  Stringfellow^s  intention  to  set  this  model 
off  free  in  the  air,  when  the  requirements  of  the  exhibition  were 
Batisfied,  but  it  was  found  that  the  engine,  which  bad  endured 
much  work,  required  repairs.  It  hatl  been  observed  by  several 
reporters  for  the  press  that  the  model  showed  a  decided  tendency 
to  an  upward  course  during  its  hundred  yards  run  at  the  Crystid 
Palace,  and  anxious  to  see  it  afterwards  liberated,  the  writer 
assisted  to  hold  the  canvas  which  should  check  its  fall. 

The  space  at  hand  for  the  horizontal  wire  w;i8  small,  and  did 
not  allow  of  sufficient  speed  being  attained,  liefore  its  liberation 
by  a  simple  meclianical  action.  When  freed  from  its  support  it 
descended  an  Jncline  with  apparent  lightness,  until  cixught  in 
the  canvas,  but  the  general  impression  conveyed  was  this — that 
had  there  been  sufficient  fall,  it  would  have  recovered  itself,  and 
proceede<l  onwards. 

Subsequently,  Mr.  StringfeHow  lengthened  the  propellers, 
and  added  nine  feet  to  the  central  plane,  which,  with  other  alte- 
rations, decidedly  deteriorated  its  aerial  capabilities. 

He  is  now  engaged  in  experimenting  with  a  view  of  uluniately 
constructing  a  large  machine  that  would  be  sufficient  to  carry  a 
person  to  giiide  and  conduct  it.  On  this  scale  he  would  avoid 
many  difficulties  whicli  are  inseparable  from  small  models. 

As   Mr.   Stringfellow   gained    the    prize   of   100/,    for    "the 

lightest  steam-engine  iu  proportion  to  its  power,"  and  as  the 

engine  whicli  propelled  the  model  at  the  Crystal  Palace  differed 

kfrom  that  but  in  dimensions,  it  will  only  be  necessary  to  append 
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the  following  description  of  the  steam  engine,  which  was  given 
in  the  Report  upon  the  Exhibition  published  by  the  Aeronautical 
Society :  '*  The  steam  engine  does  not  differ  from  an  ordinary 
one,  except  in  the  precautions  to  ensure  lightness.  The  two- 
iQch^  cylinder  is  of  very  thin  brass  tube ;  the  covers,  flanges,  and 
glands  are  also  as  light  as  can  be  made,  consistently  with 
rtrength ;  the  ports  and  passnges  are  in  one  separate  piece, 
screwed  on ;  the  piston-rod  passes  through  each  end  of  the 
^M^linder,  and  by  means  of  long  couuecting  rods,  works  in  op- 
^Kosite  directions  two  cranks,  fitted  to  the  axes  of  two  four-bladed 
^Screws,  three  feet  in  diameter ;  two  light  bars  extend  from  the 
^Erank-sbaft  down  each  side  of  the  cylinder :  these  sustain  the 
thnist  of  the  piston,  and  a  framing  is  thus  almost  dispensed 
with.  The  boiler  consists  of  a  number  of  inverted  cones,  made 
of  Tery  thin  sheet  copper,  with  the  joints  soldered  with  silver 
solder.  Each  cone  is  closed  with  a  hemispherical  cap.  The 
cones  are  placed  in  parallel  rows ;  the  bottom  ends,  or  apexes, 
of  the  series  are  all  connected  together  by  water-tubes ;  and 
from  the  hemispherical  tops  a  small  steam  pipe  conveys  the 
steam  away  to  a  cylindrical  chamber  above  the  system  :  this  is 
t  in  the  smoke-box,  and  serves  as  a  super-heater,  and  the 
m  is  quite  dried  therein.  The  cones  are  not  liable  to  prime, 
the  water  surface  for  the  escape  of  the  steam  i^  extensive, 
d  the  steam  rises  clear  from  the  generating  surfaces.  The 
e  space  between  the  bases  being  large  and  free,  this  form  of 
is  particularly  well  adapted  for  burning  liquid  fuels. 
uestion  uiay  be  asked,  Is  there  not  some  hazard  in  em- 
g  metal  almost  as  thin  as  paper  for  sustaining  pressures 
ing  100  lbs.  per  square  inch  ?  But  it  is  well  known  that 
the  so-termed  ♦  tubulous '  boilers,  to  which  class  this  one 
longs,  if  a  rupture  takes  place  in  one  of  the  elements,  a 
gradual  and  harmless  escape  of  water  and  steam  is  the  only 
consequence;  this  empties  the  boiler  by  degrees,  and  at  the  same 
time  ends  the  danger  by  extinguishing  the  fire,  thus  differing  in 
ter  to  the  explosion  of  a  boiler,  whose  strength  depends 
the  external  shell,  the  fracture  of  which  causes  instant 
traction,  bctth  to  itself  and  all  within  its  vicinity/' 
The  cylinder  is  two  inches  iu  diameter,  stroke  three  inches, 
boiler  pressure  100  lbs,  per  square  inch.  The  engine  makes 
300  revolution*  per  minute.  In  three  minutes  after  lighting 
the  fuel,  the  pressure  was  30  lbs. ;  in  five  minutes,  50  lbs. ;  and 
in  seven  minutes  it  attained  its  full  working  pressure  of  100  lbs., 
iving  two  four-bladed  screw  propellers,  three  feet  in  diameter, 
300  revolutions  per  minute, 

In  an  article  entitled  "  Swimming  or  Flying,"  contributed  to 
Times,  and  published  April  9,  1868,  signed  "  Tbe  Apteryx,** 
author  comments  upon  the  possibility  of  man^s  sustaining 
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himself  by  his  own  muscular  exertion,  and  especially  refc 
Air.  Charles  Spencer's  assertion  that  he  could  not  only 
this  feat,  but  that  he  could  sustain  fii|3[ht  for  several  yards. 

In  opposition  to  this  aspertion,  he  says  "  A  gymnast  who  lifts 
weighte,  and  who  has  supported  his  own  weight  on  his  arms,  on 
wide-set  parallel  bars,  must  conclude  that  the  feat  announced 
for  Juue  is  simply  impossible,  for  no  acrobat  could  lift  and 
sustain  himself  in  the  attitude  of  a  spread  eagle,  by  beating  th 
air  long  enough  to  move  the  distance.  If  this  ai?ronaut  flaps 
all,  he  will  come  to  grief,  like  the  sage  in  Rasselas,  and  like  all 
others  who  have  tried  flying  with  artificial  wings." 

Mr.  Spencer  13  acknowledged  to  be  one  of  the  best  teachers 
of  gymnastics  in  this  country,  and  he  is  himself  no  mean  per- 
former. His  experience  upon  the  trapeze  induced  in  him  the 
belief  that  it  would  not  require  so  much  proportion  of  plane 
surface  to  support  a  given  weight  as  is  generally  supposed. 

He  accordingly  constructed  an  apparatus,  and  by  its  means 
he  avers  that  he  hiis  proved,  that  110  square  feet  properly  dis- 
posed, is  sofftcicnt  to  sustain  158  lbs.  weight.  With  such  an 
apparatus,  composefl  uf  plane  and  wings,  he  states,  that  running 
down  a  small  incline  in  the  open  air,  and  jumping  from  the 
gi'ound,  he  has  l>y  the  action  of  the  wings,  sustained  flight  to 
the  extent  of  120  feet. 

The  framework  of  this  apparatus,  exhibited  at  the  Crystal 
Palace,  was  a  marvel  of  lightness  and  strength,  composed  of 
steel  umbrella  wires  and  wicker  work.  In  attempting  to  im- 
prove upon  a  previously  constructed  d&sign,  the  material  with 
which  he  covered  it,  was  found  to  be  too  fragile,  but  he  stat 
that  on  practising  in  the  transept  of  the  Crystal  Palace — th 
apparatus  being  suspended  from  the  roof  by  a  rope — he  w 
able  to  raise  himself  by  the  action  of  the  wings.  Fig.  3  it 
from  a  photograph  of  the  apparatus.  The  tail  is  here  denuded 
of  its  covering.  Length  of  tail,  18  ft ;  width  at  the  end,  8  ft.; 
depth  of  keel  at  the  end,  4  ft.;  weight  of  tail,  15  lbs. ;  area  of 
tail,  72  sq.  ft.  Length  of  wing,  7  ft. ;  width  at  the  widest  part, 
4  feet;  area,  15  sq.  ft.;  weight,  1^  lb.;  weight  of  the  whole  tad, 
15  lbs, ;  wings,  3  lbs.  — 18  lbs. ;  weight  of  himself,  10  stone,  and 
sustaining  surface,  110  sq.  ft. ;  total  weight  of  himself  and  appa- 
ratus, 158  lbs,  ;  making  not  quite  l^  lb.  to  the  square  foot. 

Owing  to  the  wicker-work— which  is  made  to  fit  tight  roun 
the  body— causing  pain,  and  otherwise  obstructing  his  movi 
ments,  he  was  unable  to  satisfy  the  curiosity  of  the  puliUc,  an 
he  is  now  reconstructing  that  portion,  and  substituting  a  stronger 
material  for  the  coveriog. 

According  to  I)e  Lucy's  theory  of  surface  in  inverse  ratio  to 
weight,  the  sustaining  surface,  instead  of  being  1 10  stfuare  fee 
need  only  have  been  about  31  square  feet,  always  suppos: 
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tiittt  ibe  soifaee  was  effectively  disposed,  which  in   Spencer's 
Apparnttid  may  be  very  properly  questioned. 

Waot  of  space,  however,  precludes  any  attempt  to  pursue 
diis  queqBtion  further. 

We  come  now  to  the  description  of  another  machine  exhibited, 
tKe  invention  and  construction  of  Wm.  Gibson,  a  working  man 
of  Oatram  Street,  West  Hartlepool. 

Dissimilar  to  either  of  the  former  inventions,  which  respec- 
ely  coD&isted  of  plane — and  plane  with  wings — this  was  ex- 

ed  to  obey  the  action  of  the  wings  alone. 
The  mochanical  action  at  the  command  of  the  operator  was 
intended  to  be  controlled  by  the  downward  pressure  of  each  leg 
alternately^  assisted  by  the  arms. 

The  machine  therefore  conmated  of  a  framework,  to  which 
were  «ttached  four  wings,  so  that  by  pressure  upon  one  treadle, 
two  flew  up  fc;*thcred,  and  two  descended  with  an  impact  upon 
the  air,  as  in  Fig.  4,  where  the  two  lower  wings  are  in  the  act 
of  ascending. 

In   a  previously  constructed  apparatus  proirided   with   two 
winirs  only,  Gibson  states  that  a  man  weighing  10^  stone  re- 
*\  himself  from  the  ground  from  12  to  18  inches, 
uld  not  sustain  himself,  because  the  wings  being 
heavy,  he  was  not  able  to  repeat  the  stroke.     Each  wing  was 
feet  long,  1^  feet  across  at  the  wider  part,  and  1  foot  at  the 
narrower;  surface  of  both  wings  37  square  feet ;  weight  of  each 
lOlb?. ;  frame  and  rods,    21  lbs,;  weight  of  uirin,    10^ 
giving  about  5  lbs.  to  each  foot  of  sustaining  surface,  a 
"  ''Hon  which  severely  testa  the  theory  of  inverse  proportion 

ffacc  to  weiijht. 
The  fotir^wioged  contrivance  sent  to  the  Crystal  Palace  was 
to  bo  too  heavy  for  trial,  but  the  inventor's  ontliusiasni 
to  be  quite  e(|ual   to  the   construction  of  anuther  and 
igbter  apparatus  for  further  exbibition. 

It  miLst  be  remarked  as  an  interesting  feature  in  Gibson's 
apipajatu^,  that  the  total  weight  of  the  man  and  apparatus,  as 
ccympared  with  the  surface,  gives  on  De  Lucy's  theory,  about 
S8  square  feet  as  the  proper  sustaining  surface,  or  one  foot 
mare  than  it  possesses — taking  for  our  calculations,  the  Austra- 
lian rrouf ,  and  the  theory  of  inverse  proportion  with  its  margin 
c  to  ten  times, 

,  ts  can  alone  determine  the  true  path  to  success, 

it  ifl  encouraging  to  find  that  these  are  now  aiding  in  the  de- 
inatiou  of  the  question.  It  is  possible  that  we  may  shortly 
witness  some  more  advanced  attempts,  and  should  they  prove  to 
be  iaitures  in    '  •  tical  solution  of  the  problem,  it  will  per- 

kapt  beremeii  iiat  previous  failure  having  led  to  increasetl 

knowledge,  bo  future  success  may  result  from  their  repetition. 
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Br  IIENRY  FRIPP,  M.D. 


rpHE  anatomy  of  tbe  insect  eye,  as  described  in  recent  treatiees 
X  ^lad  manuals  enjoying  a  wide  circulatioii,  is  little  more  than 
a  repetition  of  observations  made  bj  Swammerdam/  JIurcel  de 
Serresjt  Strauss  Durkeim4  Diig^,§  and  Jobann  Miiller.|j  For 
the  most  part,  also,  tbe  accompanying  illustrations  consist  of 
unaltered  copies  of  figures  drawn  when  microscopic  anatomy 
was  in  its  infancy.-  Consequently,  text  and  illustrations  date 
alike  from  a  period  w!ien  the  nature  of  the  terminal  elements 
of  the  optic  nerve  fibres  was  entirely  unknown,  and  the  hbtology 
of  the  several  component  structures  of  the  eye  but  very  imper- 
fectly understood. 

From  tlie  dates  given  below,  and  from  the  recital  of  the  same 
authorities,  and  the  same  meagre  details  of  tbe  anatomy  of  the 
compound  eye,  the  reader  might  naturally  conclude  that  no  latex 
discoveries  had  been  made,  or  that  no  further  examinations  had 
been  attempted.  That  this  is  far  from  being  the  actual  state  of 
thingfl,  we  hope  to  be  able  to  show  in  the  following  pages, 
wherein  the  results  of  certain  interesting  researches,  prosecuted 
by  Professor  Leydig  in  Tubingen  and  by  other  anatomists,  will 
be  recorded.  Yet  it  must  be  admitted  that  our  acquaintance 
with  the  structure  of  the  insect  eye,  and  with  the  true  character 

•  '*  nibel  der  Natur"  and  *' General  HiBtory  of  Insects,'*  10G3  (two  cen- 
turies ft^O  1). 

t  *'  Memoire  siur  les  Yeui  composda  et  leg  Yeux  liBses  dea  Inaectea."  1813, 
MontptSlier. 

I  *'  Considerations  gd morales  sur  FAnatomie  compar^e  des  animaiix  arti> 
eul^s,  aiix<|tielles  on  a  joint  rAnatomie  descriptire  du  MeloloDthavulji^aris." 
1828.     Paris. 

§  **  Observations  siir  la  stmctur©  de  TCKil  compost  dea  Inaectes.'*  1830, 
Annales  dea  Scieocea, 

II  '*2iir  vergleicUendcnPhyaiologiedoaGesiclita-Sinnea,"  1826.  Also  M< 
moira  published  in  '^AunalesdeaSdencea/'  torn.  xvii.  and  xiil  ;  also  '*  Hand- 
buch  der  Physiologie  dee  Menscken/*    1840,    Leipaic  "  Zeitscbr.  £  Pliyaiok' 
Bd  IT,    1832,  &c  &c 
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insect  vision,  has  ripened  but  slowly  during  the  last  thirty 
irs :  that  is  to  say,  since  the  publication  of  the  researches  of 
»baiiD  Miiller,  in  his  great  work  on  the  Physiology  of  Man. 
Within  the  same  period,  it  is  true,  our  knowledge  of  the 
Tertehratc  eye  has  been  greatly  perfected  and  extended,  as 
indeed  was  to  be  expected.  Firstly,  because  our  recognition  of 
the  conditions  under  which  the  act  of  vision  is  performed  by  the 
rertebrate  organ  ia  founded  upon  our  own  personal  experience 
of  Tisiial  phenomena^  which  necessarily  affords  a  closer  insight 
into  their  nature  and  causes  t^an  can  be  gained  by  observing 
the  act  of  vision  in  the  lower  animaU,  whose  apparatus  of  sight 
differs  in  mechanism  and  in  mode  of  action,  with  which  we 
cannot  familiarise  ourselves,  as  in  our  own  case,  by  the  aid  of 
subjective  sensation.  Secondly,  because,  in  addition  to  this 
kpirical  knowledge,  the  necessity  of  an  intelligent  acquaintance 
ith  the  structure  of  an  organ  so  cAsential  to  our  well-l>eing 
as  a  constant  spur  to  scientific  investigation.  Hence, 
,  the  study  of  physiological  optics  has  been  pursued  with 
same  aim,  and  in  a  similar  direction:  that,  naniel}',  which 
defly  concerns  the  physical  and  psychical  conditions  pertaining 
function  of  vision  as  exercised  in  the  so-called  "  vertebrate 
'^  of  eye. 
kg  and  laborious  researches  into  the  sti-ucture  and  function 
of  the  vertebrate  eye  have  finally  been  rewarded  by  the  happiest 
results.  For,  beside  that  accurate  conception  of  the  seeing 
faculty,  and  that  rational  explanation  of  the  visual  apparatus, 
which  is  so  important  and  satisfactory  in  a  scientific  point  of 
view,  we  have  gathered  precious  fruits  for  the  service  of  huma- 
nity, in  the  many  curative  methods  to  which  such  knowledge 
has  led  the  way. 

On  the  other  hand,  the  practical  interest  attaching  to  the 
study  of  the  eye  structures  in  the  lower  animals  decreases  in 
proportion  as  the  apparatus  resembles  less  and  lees  the  type  of 
vii*ual  organ  possessed  by  man.  And  the  labour  of  investigation 
falls,  in  this  as  in  every  other  enquiry  of  a  purely  scientific 
character,  on  those  who  are  content  to  pursue  knowledge  for  its 
own  aitas  and  ends,  and  to  accept  every  step  in  advance  as  suf- 
ficient compensation  fur  their  labour.  Once  attained,  however, 
the  triumph  of  this  knowledge  belongs  to  and  is  participated 
}}'  many  who  follow  with  lively  interest  the  general  progress 
science.  To  the  readers  of  our  Review  we  may  therefore, 
ith  some  confidence,  offer  a  short  summary  of  researches  on  a 
ibject  of  great  interest  to  all  students  of  natural  history. 
The  mechanism  of  the  eye  as  seen  in  tlie  vertebrate  animals 
ints  such  an  obvious  relation  to  its  mode  of  action,  that  a 
iTson  accustomed  to  look  upon  this  particular  plan  of  con- 
ruction  as  the  only  one  by  which  vision  can  be  accompUshed 
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will  be  struck  with  astonishment  when  he  discovers,  on  furtt^^™ 
examination,  that  an  extraordinary  variety  of  structural  arrange- 
ments obtains  in  the  descending  scale  of  animals.  In  compli- 
city and  minuteness  of  detail  tlie  vertebrate  eye  surpasses  all 
otliere.  Yet  in  so  far  as  optical  laws  postulate  a  certain  ar- 
rangement of  the  eye  structures  it  might  be  said  to  explain 
itself :  that  is  to  eay,  the  actually  existing  dieposition  of  trans- 
parent refracting  media  is  just  such  as  might  be  imagined  a 
priori  as  a  convsequence  of  known  laws  of  light  transmission, 
and  known  properties  of  matter.  With  such  conceptions  of  plao 
and  principle  in  his  mind,  the  observer  cannot  but  feel  per- 
plejced  with  the  apparent  contradictions  which  he  meets  with, 
when  he  examines  the  structure  of  the  eyes  of  the  lower  iu-  ■ 
vertebrata.  The  seemingly  simple  plan  of  the  mammal  eye  I 
loses  itself  in  a  wondrous  diversity  of  external  form  and  ' 
internal  structure.  In  one  case,  elements  considered  to  be 
essential  are  apparently  misshig;  in  another,  additions  are 
found  which  have  no  eoimterpart  in  eyes  supposed  to  be  more 
perfect.  And  a  comparison  of  extreme  instances  would  lead 
to  the  inference  of  a  total  irreconcilability  of  constructive 
plan,  and  even  to  the  suspicion  that  the  function  can  scarcely 
be  one  and  the  same  in  each  case,  were  it  not  that  organs  of  an 
intermediate  character  ai'e  found  in  the  several  classes  of 
animals,  which  supply  connecting  links,  and  enable  us  to  trace  a 
continuity  of  really  essential  pturts,  and  a  constancy  of  funda- 
mental conditions,  tlj  rough  out  the  whole  series.  The  final 
result  of  this  comparative  method  of  study  is  highly  interesting 
and  important :  namely,  that  the  same  laws  which  have  been 
found  to  obtain  in  the  rationale  of  human  vision,  equally  apply 
to  every  creatiu'e  possessing  a  facidty  of  sight,  which  amounts 
to  perception  of  form  and  colour.  Just  as  the  observed  pertur- 
bations of  the  calculated  movementa  of  distant  planets,  instead 
of  upsetting  the  doctrine  of  an  universal  law  of  gravity,  trium* 
phautly  confirm  it,  by  the  discovery  of  new  heavenly  bodies, 
new  elements  of  calculation  by  which  the  previous  errors  receive 
due  correction,  so  do  the  unexpected  and  startling  contrarietieB  of 
structural  arrangement  in  the  eyes  of  diflferent  animals  eventu* 
ally  lead  to  the  fuller  proof  of  principles  seemingly  jeopardised 
by  unsuspected  complications.  So  again  the  inseparable  con- 
nection between  every  known  kind  of  eye  and  the  phenomena 
of  light  transmission  (and  such  phenomena  are  as  universal  and 
fundamental  as  those  of  gravitation)  compels  us  to  receive  with 
implicit  confidence  the  surprising  evidences  of  this  mutual  re- 
lation of  the  eye  to  light,  and  light  to  the  eye,  incidentally  af- 
forded by  the  discovery  of  fossilised  corneal  structures  of  marine 
animals  living  in  remote  ages,  but  now  extinct.  Thus  a  micro- 
Bcopic  fragment  of  rock  may  reveal  to  us  facts  respecting  tha 
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i  conditious  of  organic  matter,  and  the  physiological 
laDimal  sensation,  which  obtainal  on  the  surface  of  our 
^^ime  when  no  human  eye  had  been  formed ;  and  this 
^Mieh  mathematical  certainty  as  if  we  were  drawing 
^^ft^MQ  the  preparations  of  insect  and  crustacean  eyes 
JPH^Hable^  or  studying  diagrams  from  the  latent  work 
iiol^i^L  optics. 

I  term  "  compound,"  as  applied  to  the  eyes  of  articulata, 
(nee  significant  of  the  most  important  modifications  of 
re  met  with  in  these  animals,  and  of  the  most  remark* 
I06rencea  of  opinion  held  by  physiologists  respecting 
hIu8  </perandl  of  the  organs  in  question.  An  entirely 
Itory  definition  of  the  compound  eye  is,  therefore,  scarcely 
b,  so  ion^  as  its  structure  and  function  remain  subject  to 
I  on  all  sides.  As  it  is  advisable  to  avoid  entering  into 
roversy  which  still  agitates  the  scientific  world,  and  to 
or  remarks  as  far  as  possible  to  the  positive  (i.e.  the 
^ical)  side  of  our  subject,  we  shall  content  oiu-selvea  with 
Mif  reference  to  the  general  doctrines  which  bear  on 
^Bation  of  the  several  modes  of  vision. 
lace  our  readers  properly  en  rappoH  with  the  doctrine 
l>ent  held  re-specting  the  vision  of  animals  possessing 
|nd  eyes,  we  must  advert  to  the  theory  propounded  by 
|er,  and   still   almost  universally  taught :  namely,  that 

EB  of  construction  (and  the  optical  principle  on  which  it 
)  differs  radically  from  that  of  the  eye  of  man  and  verte- 
!  generally.  The  vertebrate  type  is  represented  by  a 
globe  formed  by  membranes  commonly  called  tunics  or 
t  the  eyeball.  The  interior  of  this  globe  is  occupied  by 
\  central  mass  of  transparent    substance  (the  vitreouB 

t,  in  front  of  which  is  placed  a  crystalline  lens  with  a 
le  diaphragm  or  iris.  Light  is  admitted  into  the  interior 
leye  through  the  front  transparent  portion  of  its  outer 
pmea),  and,  passing  through  the  crystalline  lens,  is  con- 
' t-o  a  focus  near  the  centre  of  the  eyeball ;  but  the  rays 
k^l^s  point,  and  are  transmitted  through  the  vitreous 
^^  diverging  course  coincident  with  the  radii  which  fall 
fc  inner  (concave)  surface  of  the  inner  coat  of  the  eye 
d  coat)  from  an  imaginary  centre,  which  closely  corre- 
iwith  the  focus  of  converging  rays  admitted  through  the 
\m  front.  At  the  back  of  the  eye,  where  the  inverted 
I  light,  after  traversing  the  vitreous  humor,  fall  on  the 
pat,  lies,  interposed  between  the  convex  surface  of  the 
humor  and  the  concave  (inner)  surface  of  the  choroid 
brane-like  expansion  of  nerve  fibres  with  associated 
mposing  the  retina.  This  retina,  therefore,  is  in 
ct  with  the  rays  of  light  that  have  traversed  the 
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interior  of  the  eyebalL  And  it  results  from  tbe  actioa  of 
several  curved  surfaces  of  the  cornea  and  lens,  and  from  the 
iipecific  power  of  refraction  due  to  the  density  of  their  substance, 
that  an  inverted  image  of  any  illumined  object  in  front  of  the 
eye  must  pass  through  the  transparent  retina,  and  be  reflected 
back  again  from  tbe  inner  surface  of  the  choroid  (which  is 
darkened  by  pigment)  upon  the  retinal  elements  in  contact 
with  it.  An  optical  image  is,  therefore,  received  by  the  retina, 
and  perceived  as  if  it  were  the  olxject  itself*  The  action  of  the 
refractive  media,  by  which  this  picture  of  external  objects  is 
formed  on  the  inner  spherical  concave  of  the  pigmented  choroid 
coat,  is  commonly  illustrated  by  likening  the  whole  dioptric 
apparatus  to  a  "camera  obscura,"  where  the  images  formed  b] 
the  lenses  fall  on  a  prepared  surface,  or,  as  in  a  photogra^ 
camera,  on  a  ground  glass  plate,  or  the  chemically  sensitii 
surface  substituted  for  it  when  a  photograph  is  tiiken. 

The  type  of  construction  of  the  compound  eye  is,  on  tl 
contrary,  not  that  of  a  globe  filled  with  refractive  media,  nor 
the  retina  of  the  compound  eye  spread  out  in  membrane-like 
expansion  over  a  vitreous  humor.  The  optic  nerve  at  the 
bottom  of  the  eye  swells  into  a  large  solid  mass  by  addition 
of  fresh  nerve  matter  (granules,  nuclei,  and  medullary  sub-  ' 
stance)  together  with  pigment,  connective  tissue,  blood  vessels, 
trachca%  and  even  muscle  fibrils.  And  this  mass,  known  as 
**  optic  ganglion/*  fills  the  space  at  the  bottom  of  the  eye,  pre- 
nentiug,  as  it  is  continued  forwards  to  the  centre  of  the  eye,  the 
form  of  a  solid  cone,  widening  towards  the  front.  The  peri-  J 
|>lit*ral  surface  of  this  optic  ganglion  is  covered  with  a  thick 
layer  of  pigment,  which  appears  to  intercept  all  passage  of  light 
from  tbe  front  to  the  back  of  the  eye.  But,  through  this  pig- 
ment layer,  numerous  nerve  fibres  (enclosed  in  sheaths  of 
investing  membrane)  pass  onwards  in  direct  lines  towards  the 
eornen,  lint  terminate  in  peculiar-shaped  bodies  situated  im- 
mediately behind  it  (these  will  afterwards  be  more  particularly 
described). 

I'liti.s  ttiero  is  neither  a  central  vitreous  humor  nor  a  lena 
answering  to  the  crystalline  lens  of  the  vertebrate  eye ;  nor  is 
there  apparently  any  retina  interposed  at  the  focal  plane  of  a 
dioptric  ajijiaratus  to  receive  and  perceive  irfiages.  And  since 
it  is  impnsstblt'  that,  in  an  eye  thus  constmcted,  images  could 
be  fornuMl  by  tbe  passage  of  collective  rays  of  light  through  it^fl 
HittTiar,  it  was  supposed  that  the  sensation  of  light  was  produce^B 
by  dirnot  contact  of  rays,  which,  falling  on  the  cornea  and  pass- 
ing tbrnugh  without  refraction,  met  the  nerve  fibres  behind  .  h 
there  helmj -no  focal  converffmcey  7io  optkal  imnf/e  ims  forme 
,Sucb  an  bypotliesis,  however,  failed  to  show  how  external  objec 
could  be  seen  in  definite  form  and  with  distinct  detail     A 
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ligljy  another  mode  of  vision  was  propounded  to  meet  the 
inglj  anomalous  conditions  and  deficient  mechiinism  of  the 
ric  apparatus.  This  new  theory  was  hased  on  the  fact, 
proved  to  be  erroneous,  that  the  miuute  facets  of  the 
ound  cornea  prefient^d  perfectly  flat  surfaces,  without  and 
tk,  and  that,  although  the  general  curve  of  the  cornea 
nred  such  eyes  capable  of  a  very  wide  tieM  of  vision,  no 
Itive  image  of  objects  was  produced  by  lens  action.  Eiich 
ate  facet  was  supposed,  therefore,  to  admit  only  a  central 

I  of  rays,  which,  penetrating  in  direct  lines,  reached  the 
of  nerve  fibres  from  the  optic  ganglion,  and  produced 
^  impressions.  That  is  to  say,  no  optical  image  was  per- 
l ;  but  as  we  see  a  pattern  in  mosaic  composed  of  numerous 

pieces,  so  the  image  of  an  external  object  was  supposed 
made  up  of  the  separate  impressions  caused  by  rays  of 
proceeding  from  the  illumined  points  of  the  object  seen, 
oncurrence  and  combination  of  these  separate  impressions 
,  picture,  formed  as  it  were  by  the  mind's  eye,  is  there- 
t  retinal  or  cerebral  function  rather  than  an  optical  pheno- 
Ek  brought  to  pass  by  physical  means, 

Buch  a  theory  insurmountable  objections  present  them* 
L     Anatomical   facts,  as   now  interpreted,  contradict  it; 

II  phenomena,  long  known  but  not  sufficiently  kept  in 
disprove  it ;  physiological  reasonings  based  on  the  study 
\  true  analogies  and  homologies  of  the  constituent  parts  of 
re  compel  us  to  reject  it ;  and,  lastly,  direct  observation  of 
ving  orgfin  indicates  the  closest  possible  approach  to  the 
mode  of  vision  in  all  eyes  possessing  a  true  retina. 

B  hypothesis  of  a  double  type  of  conatraction  and  function 

B  simple  and  compound  eye  was,  at  the  time  of  its  pro- 

Ktion,  supposed  to  be  founded  on  anatomical  facts.     But 

were,  to  say  the  least,  very  imperfect  and  too  limited  for 

(C-reaching  a  generalisation.     In  so  far  as  the  word  *^  type  *' 

le  meant  to  indicate  the  existence  of  important  structural 

ications  (not,  however,  subversive  of  the  law  of  unity  of 

I  and  purpose),  there  may  be  said  to  be  many  types  of  eye 

kire*     Strictly  speaking,  however,  they  are  but  variations  of 

indamental  scheme,  and  cannot  be  considered  as  distinc- 

lamcteristics  of  the  respective  provinces  of  vertebrate  and 

tbrate  animals :  for,  in  point  of  fact,  the  chief  variations 

bund  in   the  latter  only.     In  comparing   the  ascending 

la  certain  progressive  complicity  of  the  retinal  structure 

iciently  remarkable,  but  its  essential  character  is  the  same 

shout.     In    respect   to   the   dioptric    apparatus,   greater 

|ence  of  plan  is  apparent  in  the  compound  eye;  but  this 

HDily  in  accordance  with  the  variation  of  retinal  develop- 

■■But  the  reason  of  such  modifications  is  rather  to  be 
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itoiight  iur  in  tJje  particular  organisation  and  habits  of  the 
ffkDimfil  than  iu  its  place  in  the  animal  series.  In  the  ineect 
the  ("ompttund  eye  presents  us  with  the  solution  of  a  t 
wonderful  prablera :  namely,  the  constniction  of  an  appai 
of  vinion  surpassing  in  accuracy  and  perfection  that  of  multi< 
tudefl  of  creatures  superior  to  it  in  other  attributes,  yet  with 
little  expenditure  of  material  as  not  to  burden  its  diminutiv 
and  buoyant  body  or  interfere  with  its  powers  of  flight,  A 
when  we  remember  that  it«  most  rapid  motion  is  still  guided  by 
sight  80  keen  as  to  precede  muscular  action,  we  cannot  avoid 
the  conclusion  that  its  faculty  of  seeing  is  adapted  to  its  habits 
of  life,  without  any  reference  to  its  position  in  our  artificial 
clas^iticatious. 

If,  then,  it   be  admitted  that  our   conception  of  a  see] 
jluciilty  sjbouUI   be  physiologi chilly  one   and    the   same  for 
organs  of  ttigbt ;  if,  also,  the  variations  of  anatomical  structui 
om  be  reduced  to  one  fundamental  scheme  of  construction,  il 
follows  that  we  shall  best  understand  this  by  tmcing  the  poin 
of  iileutity  atid  similarity  of  parts  and  functions  than  by  e 
gerating  apparent  differences,  and  finding  in  these  a  proof  th 
Nature,  in  arranging  an  organ  of  sight,  has  departed  from  h 
\m\i\\  siinglcuess  of  aim  and  means. 

Ni>w  the  fundamental  principle  maybe  stated  thus:  the  pro- 
duction by  physical  means   of  an  optical  image  of  external 
objocU ;  and  the  direct  contact  of  percipient  nerve  element 
with  this  imago.     And  the  problem  which  the  anatomist  has  t 
aolve,  is  to  discover  the  constructive  plan  by  which  an  optical 
image  is  produced  and  brougbt  into  contact  with  the  percipient 
element.     ^Vhcther  the  plane  of  contact  be  found  at  the  bac' 
or  front  v>f  the  eye,  the  principle  and  the  final  result  remain  ti 
same.     The  anatomical  positions  we  take  up  are  these.    1.  Tk 
compound  ey©  of  Articulata  is  the  groimd-type  of  visual  orgao 
iu  these  animals.    2,  The  simple  eye  (found  with  the  compoimd 
eye  on  the  same  animal,  as  in  insects,  spiders,  &c,),  is  a  variety 
of  the  compound  eye,  and  not,  as  J,  Muller  believed,  constructed 
on  the  so-called  vertebrate  type.     3.  In  neither  kind  of  eye 
ia  the  physiological  signification  of  retinal  or  lens  apparatui 
HO  essentially  ilistinct  as  to  justify  the  hypothesis  of  opposed 
pritu'ij*!o8  of  optical  construction  or  visual  function. 

In  Uu*  ilftailsi  which  follow  we  shall  continue  to  employ  th 
MHUU'  *ii'i4ign!i!ions  for  homologous  parts  of  the  insect  eye  as 
in  rouiiiuni  use  in  the  description  of  the  vertebrate  eye.  Thus 
(he  rHutH  of  the  eye  will  still  be  called  sclerotic,  corneal,  choroid 
,(wilh  itH  nppen<lage — iris).  The  dioptric  structures  ( crystal liiit? 
ImiH,  vitriHUis  humor),  and  the  nerve  structures  (optic  nerve 
tnihlv  and  fibn/s  mid  retinal  elements)  will  still  receive  the  same 
dnMJgiuit inn  wherever  they  are  found,  however  modified.  And 
Lrht  oi  the  Cornea. 
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really  a  projection  oftheinDer  corneal  lamella*:  an  excresceni 
so  to  speak,  of  corneal  substance :  in  fact,  an  exaggerate  forn» 
of  tlie  inner  curve  of  the  conieule  of  the  compound  eye. 
Uujarilin  Las  well  proved  this  in  a  memoir  published  in  "  Annj 
des  Sciences,"  1867  ;  and  Leydig  has  given  figures  showing  it 
(figs,  7,  8).  The  cornea  lenses  therefore  of  the  simple 
compound  eye  are  not  exactly  the  same  as  the  cr3\stanine  U 
of  the  vertebrate  eye.  But  they  perform  the  same  function 
and  rank  as  analogous  parts.  The  crj'stalHne  lens  of  the  verte- 
brate eye  is  indeed  developed  from  cuticular  cells,  and  thoi 
a  more  perfectly  differentiated  structure,  and  separated  from 
cornea  (which  is  also  a  cuticular  mass  metamorphosed 
chitin  in  the  insect  eye,  while  in  the  vertebrate  eye  it  ret 
traces  of  its  cellular  origin),  is  homologically  almost  identic 
with  the  corneal  lenses  of  insects.  Thus,  one  of  the  m< 
striking  differences  between  the  two  types  is  on  closer  exami 
tion  reduced  to  a  variety  of  the  same  structural  elements, 
essential  character  of  its  functions  being  identical. 

The  result  of  this  variation  in  the  disposition  of  corneal  leni 
is  certainly  remarkable :  for  in  the  compound  eye  a  multipli< 
tion  of  images  is  the  consequence  of  its  facetted  arrangemei 
whilst  in  the  simple  eye  a  single  large  corneal  lens  admits  of  the 
focal  concentration  of  collective  pencils  of  light  upon  the  nerve 
behind   it.     Where,  however,   simple  eyes   (which  are  mi 
smaller  than  the  compound  eye)  are  grouped  together  in 
spot  commandiog  the  same   lield   of  vision,  multiplication 
images  must  occur  so  that  the  optical  phenomena  are  simih 
The  reduction  of  multiple  images  into  one  mental  picture 
however,  a  fact  common  to  all  animals,  and  not  simply  char£ 
teristic  of  the  invertebrate  eye.     Single  vision  with  two  eyes 
the  most  obvious  and  striking  fact  in  our  own  experience. 

Respecting  the  structure  of  the  cornea  little  need  be  added. 
It  is  chitinised  skin,  or  rather  epidermis,  its  original  cell 
elements  being  lost  during  the  process  of  metamorphosis.  The 
cornea  shows  nevertheless  traces  of  a  lamellar  structure,  as  indjj^ 
cated  by  the  fine  horizontal  lines  running  parallel  with 
surface  (see  figs.  3  and  6),  Vertical  lioes  more  strongly  marki 
(see  Siime  figs.)  divide  the  cornea  into  vertical  segments,  tl 
anterior  and  posterior  faces  of  which  are  bounded  by  the  ph 
or  curved  facets,  and  each  segment  thus  bounded  is  convenient 
designated  a  corneule.  Fig.  2  shows  a  surface  view,  and  fig, 
a  section  in  which  the  curve  of  the  exterior  facet  is  well  i^eei 
the  interior  facet  is  in  this  instance  a  plane  surface,  and  therefc 
the  whole  posterior  surface  of  the  cornea  forms  a  continuol 
Bmooth  cmve.  In  different  insects  the  thickness  of  the  corm 
varies  greatly.  Figs.  13  and  14  show  a  thick  cornea  with 
front  facet  and  convex  inner  facet  (plano-convex  lens).     Fi 
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15  and  16  show  a  thin  cornea  with  both  faces  sliglitly  curved 
double  convex  lens).  Fig,  12  shows  a  thin  cornea  with  flat 
front  facet  and  half-round  inner  facet  Pig.  11  shows  a  thin 
X>mea  with  flat  outer  and  inner  facets.  All  these  varieties 
stand  in  close  connection  with  the  particular  disposiLion  of  the 
parts  lying  under  the  cornea.  Sometimes  (but  rarely)  the  two 
hcets  form  araeuiscug,  the  front  facet  curving  outwards,  and  the 
back  facet  having  a  slighter  curve  directed  the  same  way  (i.e.  it 
appears  concave  when  seen  in  section). 

Before  ent^jring  into  the  details  of  the  underlying  parts  we 
miist  direct  attention  to  their  general  disposition  and  relation. 
Fig.  1  is  a  section  through  the  central  plane  of  the  dragon-fly'a 
eyew  The  double  outline  of  the  cornea  Hweepa  in  a  regular 
curre  conttnuotis  with  the  chitiu  akin  fthe  figure  is  not  suf- 
ficiently magnified  to  show  the  small  facets).  Immetliately 
behind  the  cornea  (already  fully  described)  a  dark  shade  repre- 
lents  a  mass  of  pigment,  which  causes  the  peculiar  blackness  of 
the  eye  when  seen  in  front.  No  pupillary  opening  can  be  seen, 
as  in  the  vertebrate  eye,  until  a  piece  of  cornea  is  placed  under 
the  microscope  (with  a  high  power  objective).  Then  a  clear 
opening  in  the  very  centre  of  each  facet  is  observed,  and  the 
pigment  around  it  corresponds  with  the  iris  pigment  of  the 
vertebrate  eye.  The  colour  of  this  pigment  often  corresponds 
with  that  of  the  insect's  nktn :  sometimes  white  or  yellowish  white, 
grey,  yellow  grey,  and  so  on  to  the  deepest  purple  or  black; 
and  it  may  even  possess  the  same  metallic  brilliancy  observed 
ia  the  iris  colours  of  the  fish,  amphibian  and  reptiliim,  eyes. 

f  between  the  cornea  and  optic  ganglion  a  series  of  radial  lines 
indicates  what  we  have  called  the  bacillar  stratum,  as  we  con- 
sider it  the  equivalent  of  that  portion  of  the  vertebrate  retina 
known  under  the  same  name.     A  detailed  description  of  this 
will  be  given  below.     The  radia!  lines  in  our  figure  extend  out- 
wardly to  the  cornea,  inwardly  to  the  peripheral  surface  of  the 
Optic  ganglion  {d)»     This  latter  occupies  the  centre  and  bottom 
of  the  eye,  and  is  compose<l  of  nerve  fibres  and  associated  ele- 
MMSit&  corresponding  with  the  retinal  ganglionic  layers  of  the 
^■|ebrate  eye,  though  less  perfectly  developed, 
^^BcUi*otic  coat. — Continuous  with  the  border  of  the  cornea  and 
^■sre  it  joins  the  chitin  skin,  a  membrane  (indicated  in  the 
W^ire  by  a  dark  line  marking  the  posterior  boundary  of  the  oye- 
bail)  is   seen,  which   completes  the  outer  tunic.     Even  in  the 
^^ple  eye,  small  as  it  is,  the  npuri!em   or  sheath  of  the  optic 
PRve  covers  the  optic  ganglion,  and  is  continued  forwards  as  a 
delicate  membranf3  which  loses  itself  in  the  cornea.     But  in  the 
compound  eye  of  Libellula  (see  fig.  1)  it  ia  a  stiff  chitinised 
membrane  on  which  muscles  rest  wbich  are  attached  to  its  outer 
<ar£u9e«     At  the  equator  oculi  it  conserves  the  globular  form  of 
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the  eyeball,  but  at  the  bottom  of  the  eye  it  cmres  in  (like  the  V 
cup-€haped  inversion  of  the  bottom  of  a  wine-bottle)  and  sepa- fl 
rates  the  eye  from  the  general  cavity  of  the  head.     In  a  pbysio«S 
logical  point  of  view  the  existence  of  a  sclerotic  coat  or  capsule™ 
ifi  unimportant ;  but  anatomically  the  determination  of  its  true 
homology  possesses  great  interest,  as  it  helps  to  prove  the  iden- 
tity of  constructive  plan  which  has  been  so  much  lost  sight  of  in 
comparing  the  vertebrate  and  invertebrate  eyes. 

Choroid  and  Jris.—lu  our  figure  a  line  of  darker  shading 
sweeping  round  the  inner  surface  of  the  cornea  and  continued 
on  the  inside  of  the  sclerotic  coat  and  in  front  of  the  optic  gang- 
lion represents  a  choroid  coat.  This  is  deeply  pigmented,  just 
as  we  see  it  in  the  vertebrate  eye ;  and  where  it  lines  the  cornea 
a  stroma  of  pigmented  cells  in  irregular  layers  is  very  conspicu- 
ous after  due  preparation  under  the  microscope.  The  same 
characteristic  stroma  is  even  more  marked  where  the  choroid 
lying  on  the  periphery  of  the  optic  ganglion  receives  additions 
of  pigment  which  line  the  nerve  sheaths  of  the  bacillar  stratum,^ 
Thus  the  optic  ganglion  lies  really  outside  the  cavity  of  the  eye-^ 
ball.  In  the  eyes  of  higher  moUusca  (cephalopod  and  pulmo- 
gasteropod)  this  optic  ganglion  is  seen  much  more  distinctly  se- 
parated from  the  eyeball  proper,  although  covered  by  a  reflection 
of  the  sclerotic  capsule.  In  the  vertebrate  eye  the  separation  of 
the  optic  nerve  trunk  into  separate  bundles  of  fibres  occurs  just 
as  it  passes  through  the  choroid  coat :  and  in  the  invertebrate 
eye  the  separation  of  isolated  fibres  from  the  ganglion  maas 
occurs  just  in  the  same  place  and  in  a  similar  manner.  But  io 
the  invertebrate  eye  the  choroid  pigment,  besides  lining  the  sides 
of  the  eye,  is  massed  in  quantity  in  the  interior,  both  at  the 
bottom  of  tlje  eye  and  in  bands  which  run  through  the  optical 
ganglion  and  also  invest  the  separate  nerves.  And  the  dense  V 
pigment  layer  covering  the  outer  surface  of  the  optic  ganglion 
for  a  long  time  misled  observers  into  the  belief  that  rays  of  light 
could  not  reach  the  percipient  elements  of  the  retina ;  w^hereas, 
as  we  now  know,  these  percipient  elements  are  eituatein  front  of 
the  optic  ganglion,  and  in  fact  extend  as  far  as  the  posterior  sur- 
face of  the  cornea,  their  outer  ends  being  in  direct  contact  with 
the  plane  of  images  formed  by  the  corneal  lenses.  On  referring 
to  fig.  '5,  w^hich  is  that  of  a  section  across  the  bacilli  (percipient' 
elements),  we  see  a  number  of  clear  circles,  the  sheaths  of  these 
bacilli,  surrounded  by  dark  lines  representing  the  pigment  on 
their  outside.  Referring  again  to  fig.  6,  we  see  how  the  outer 
and  inner  ends  of  these  sheaths  are  imbedded  io  the  thick 
layers  of  pigment  accumulated  behind  the  cornea  and  in  front  of 
the  optic  ganglion.  The  portion  of  pigment  in  front  which  sub- 
scrveB  the  office  of  iris  covers  the  bulb-like  or  pe.ar-shaped  end 
of  the  bacillum  except  at  its  point  of  contact  with  the  cornea ;  so 
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tat  light  passiDg  throngb  each  cornenle  falls  upon  this  point 

111  penetrates  the  clear  refractive  substance  of  the  bacillum, 

'he  pigment  surrounding  the  bacUlum  (or  rather  its  sheath) 

►latcs  it  completely,  and  assists  the  iDternal  refractions  going 

in  the  substance  of  the  baeillum  by  reflecting  the  rays  back 

on  the  nerve. 

I7(€  BacUlar  stratum* — ^We  now  approach  the  most  obscure 
>iut  in  the  anatomy  of  the  eye,  and  one  which  is  most  liable  to 
iinterpretation,  as  it  has  proved  al^o  most  fruitful  of  contro- 
sy.  First  in  order,  we  may  take  the  structure  of  the  bacillar 
itum  iis  represented  in  our  sketch  of  this  apparatus  in  the 
lragon-6y.  Looking  at  the  section  (fig.  6),  we  see  stretched 
ftween  the  cornea  and  the  optic  ganglion  a  series  of  lines  which 
spresent  the  membranous  sheaths  of  a  number  of  bacilli,  some 
which  are  shown  empty»  whilst  in  others  the  nerve  rod  is 
ired  within,  Tlie  sheath  is  formed  of  clear  membrane,  but 
lament  strongly  adheres  to  its  outer  surface.  On  its  inner  sur- 
ice  may  sometimes  be  seen  one  or  more  small  nuclei,  and  histo- 
logically the  sheath  membrane  may  be  considered  homologous 
[ith  the  '*  connective  tissue  "  septa  found  in  tiie  retina  of  verte- 
ite  eyes.  At  its  outer  extremity  it  is  continuous  with  the 
una  of  pigment  cells  which  lines  the  posterior  surface  of  the 
^rnea  and  is  firmly  attached  to  the  corneal  substance.  A  clear 
lew  of  this  connection  can  only  be  obtained  by  removing  the 
lent  with  the  aid  of  solution  of  potiish.  In  tig.  6  this  con- 
don  is,  however,  well  seen  at  the  thin  end  of  the  section.  Its 
kner  extremity  is  in  like  manner  continuous  with  the  pigment- 
ted  stroma  of  the  choroid  coat  which  covers  the  periphery 
the  optic  ganglion.  Thus  then  a  framework  of  tubes  fills  the 
space  between  the  cornea  and  optic  ganglion ;  and  the  nerve 
which  spring  from  the  optic  ganglion,  after  piercing  the 
lent  layer  of  the  choroid,  enter  at  the  bottom  of  the  tubes, 
id  are  continued  forwards  inside  the  tube  (or  sheath)  to  the 
But  these  nerve  fibres  are  not  like  ordinary  nerves. 
leir  substance  undergoes  a  remarkable  metamorphosis,  and 
leir  form  an  ecjually  remarkable  change.  The  nerve  matter 
romes  highly  refractive  and  crystalline  in  appearance,  and  the 
rna  of  the  nerve  varies  greatly  in  ditlerent  eyes.  Sometimes 
swells  into  a  club-shaped  mass  with  ridges  on  four  lines  of  its 
iter  surface  as  soon  as  it  enters  its  sheath  :  then  in  the  middle 
its  course  it  runs  to  a  fine  thread,  still  preserving  its  quadran- 
phape  (best  seen  in  section) ;  figaiu,  as  it  approaches  the 
lea,  it  swelU  a  second  time  into  an  oval  or  pear-shaped  mass 
ich  entirely  loses  the  character  of  nerve  substance.  In  other 
the  nerve  has  no  bulbous  swelling  below,  but  as  it  ap- 
the  cornea  swells  into  a  four-lobed  mass  situate  at  its 
end*     Some  of  the  most  characteristic  forms  are  given  in 
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OUT  figures,  Tbus  6g.  9  shows  the  bacillar  stratum  eDvelo 
in  pigment,  with  the  cunouslj  varied  form  of  the  single  bacilli,' 
croas  sections  of  which  in  fig.  10  exhibit  the  cruciform  disposi- 
tion of  its  substance  in  different  parts  of  its  course.  Fig.  1 1 
shows  the  complete  bacilhira  in  detail :  its  club-shaped  swelling 
below  as  it  springs  from  the  optic  ganglion  :  its  nerve-like  thread 
in  the  middle,  and  its  four  lobed  mass  (darklj  pigment^)  at  its 
termination  immediately  beneath  the  cornea :  also  its  enveloping 
sheath  with  nuclei  on  the  inner  wall.  These  three  figures  re- 
present the  structure  as  seen  in  the  eye  of  the  cray-fish.  In 
iig.  12  (Herbstia)  a  still  more  strongly  marked  change  of  form 
is  seen-  Below,  the  same  club-shaped  expansion  ;  then  a  dimi- 
nished rod-like  portion,  which  soon  swells  into  a  very  distinct 
four-lobed  mass  containing  nuclei  in  each  lobe;  then  from  the 
top  of  this  a  narrowed  thread  rises,  which  swolls  for  the  third 
time  into  a  four-lobed  highly  refractive  and  delicate  mass  of 
transparent  substance  immediately  under  the  corneal  lens.  The 
sheath  closely  invest«t  this  singularly  shaped  body,  and  is  seen 
tree  only  in  the  small  space  between  its  apex  and  the  superja- 
cent corneal  lens*  In  fig,  14  (eye  of  Procrustes)  the  ner^e  is 
seen  springing  from  its  optic  ganglion,  and  swelling  immediately 
into  a  spindle-shaped  mass  (cruciform  in  section)  which  is  dis- 
tinctly striated :  then  a  finer  thread  rims  on  and  forms  a  second 
small  four-lobed  knot,  from  which  again  the  nerve  rises  and  swells 
a  third  time  into  a  pyriform  four-lobed  mass  which  nearly 
touches  with  its  apex  the  inner  facet  of  the  cornea.  Its  sheath 
is  straight  and  invests  the  nerve  loosely.  Fine  tracheae  run  up 
within  this  sheath  ;  and  also  (on  the  left  hand)  two  muscle  fibrillfe 
(I)  rim  up  within  the  sheath,  and  are  lost  on  the  membrane 
investing  the  upper  four-lobed  swelhng,  (In  all  these  prepara- 
tions the  pigment  is  removed  by  solution  of  potash.)  In  fig.  13 
(Dynastes)  the  nerve  shows  an  elongated  swelling,  continued  at 
the  middle  into  a  fine  thread  which  ends  in  a  small  fuur-lobed 
knot^  from  the  top  of  which  the  nerve  again  rises  and  soon  ex- 
pands into  a  terminal  pear-shaped  mass  touching  and  partially 
embracing  the  inner  curved  facet  of  the  comeule  above  it.  In 
fig,  1(>  (Schizodactyla)  the  nerve  undergoes  little  change  of 
form  until  it  approaches  the  cornea,  where  it  swells  into  a  pyra 
inidal  body.  Tlie  left-hand  bncillum  is  figured  with  a  crust  ol 
pigment ;  that  on  the  right  hand  is  figured  as  it  appears  after  the 
pit^ment  i.s  removed,  hy  which  the  continuity  of  substance  of  the 
whule  nerve  structure  is  better  shown.  In  fig.  4  Plate  XXXVIL 
(Lihellula)  two  bacilli  nearly  resembling  in  form  those  repre- 
SGuU'd  in  tig.  15  (Mantis)  are  seen.  In  both  the  simpler  form 
of  conical  swelling  below  and  above  clearly  shows  the  anatomical 
tnintiniiiry  of  the  whole  nerve.  In  fig,  18  ( Acridium)  the  nerve 
risen  in  tlie  middle  of  the  sheath  accompanied  by  muscle  fibrils 
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Dfe  lias  been  ▼arionsly  given,  and  is  still  diecussed;  for 
f  Bettlement  of  this  question  the  explanation  of  visioo  in 
Mnpouod  eye  rests.  It  is  to  be  noted  in  the  first  place 
lie  upper  crystal-like  o\ral  or  pyriform  body  was  known 
igured  long  before  the  peculiarities  of  form  which  the 
[  part  exhibits  were  known.  Whatever  form  the  lower 
bakes,  the  crystal-like  expansion  above  never  fails;  and, 
its  delicate  transparency  and  Bemi-fluidity  of  substance,  as 
is  on  account  of  its  position  close  behind  the  cornea,  it 
(lever  till  recently  suspected  to  be  continuous  with  the 
^  rod,  or  considered  to  be  nervous  matter.  It  was,  there- 
pxpl&ined  as  an  independent  element,  and,  in  virtue  of  its 
pn,  shape,  and  refractive  property,  was  supposed  to  be  a 
l»nd  its  function  analogous  with  that  of  the  vertebrate 
pdline  lens  or  vitreous  humor.  Thus,  J,  Miiller,  who 
demonstrated  its  constant  presence  in  all  insect  eyes,  but 
hi  the  same  time  was  unaware  of  the  equally  constant  lens 
of  the  inner  corneal  facets,  looked  upon  tliis  "crystalline 
p  as  the  analogue  of  that  of  the  vertebrate  eye,  and  assigned 
[office  the  transmission  of  the  central  ray  of  light  penetrating 
Igh  a  corneal  facet  to  the  nerve  behind  it.  Hudolph 
per  took  a  different  view  of  the  matter.  Observing  that 
icrystal-like  body  was  composed  of  matter  of  different 
rty — namely,  an  inner  central  portion  more  solid  and  refrac- 
land  an  outer  casing  of  softer  matter — and  believing  that 
|ad  traced  the  nerve  fibre  behind  it  into  the  outer  casing. 
iDceived  that  the  inner  central  substan^^e  was  a  "  vitreous 

Sr,"  and  the  outer  casing  an  e:spansion  of  nerve  substance 
I  iU  iust  as  the  vitreous  bumor  of  the  vertebrate  eve  ii 
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really  reached  the  posterior  Burface  of  tlie  crystal-like  body; 
nor  hae  any  iinatomist  since  his  time  doubted  the  nerve  charac- 
ter  of  the  fibre  behind  it.  The  various  form  of  this  fibre  (as 
before  described)  was  not,  however,  known  or  clearly  demon- 
strated until  Gottsche  first,  and  aft^r  him  Leydig,  described  the 
peculiar  swelliogs,  ridges,  and  knot-like  expansions  of  the  nerve 
so  unlikti  anything  hithert«i  ob!?erved  in  nerve  structureB.  Nor 
was  it  until  after  long-continued  and  laborious  investigations 
that  Leydig  finally  expressed  his  opinion  that  the  whole  ap- 
paratus was  nothing  more  than  a  peculiar  modification  of 
terminal  nerve  fibre,  and,  in  fact,  the  liomologue  of  the  rod  or 
cone  in  which  the  fibres  of  the  vertebrate  retina  end.  These 
cones  or  rods  of  the  vertebrate  retina  are  exceetlingly  minut( 
in  the  raamumlian  eye,  but  in  the  lower  vertebrates  (e.g.,  frog, 
fish,  &c.)  are  much  larger  and  coarser.  In  the  insect  eye  they 
are  not  only  of  a  greater  size  and  much  more  easy  to  prepare 
and  examine,  but  they  are  also  enclosed  in  separate  sheathe, 
and  have  additions  (such  as  muscle  fibrile  and  tracheal  tubes) 
which  reuder  thcni  at  first  sight  very  unlike  the  rods  and  cones 
of  the  vcrtebnite  retina.  Nevertheless  they  agree  in  being 
terminal  cxtremitias  of  the  nerve  fibre,  as  also  in  the  peculiar 
transformation  of  nerve  substance  into  a  highly  refractive  and 
traiifiparent  matter.  Tht-y  are,  therefore,  as  much  "percipient 
elements ''as  are  the  rods  and  cones  of  a  vertebrate  retina ;  and 
they  further  agree  in  this,  that  they  are  placed  just  where  the 
images  formed  by  the  corneal  facets  fall.  In  the  first  part  of 
this  article,  we  alluded  to  the  fact  that  true  optical  images  were 
formed  by  the  corneal  lenses,  and  that  these  images  must  ne- 
cessarily be  produced  in  the  plane  immediately  behind  the 
cornea  where  the  crystal-like  expansions  of  the  terminal  nerves 
are  situated.  There  is,  therefore,  no  optical  necessity  for  a 
fiecond  formation  of  images,  but  it  is  none  the  less  certain  that 
in  this  crystalline  nerve  end  a  series  of  refractions  must  ooctir.  - 
In  the  vertebrate  eye,  images  formed  by  the  lens  are  tranfi-^^ 
ferred  to  i\w  back  of  the  globe,  where  the  rod  or  cone  ends  of 
the  retinal  fibres  are  disposed  so  as  to  meet  the  surface  on 
which  the  image  is  formed.  This  disposition  is  similar  in 
both  kinds  of  eye  ;  the  enda  of  the  fibres  are  opposed  to  the 
picture,  and  the  direction  of  the  bacilli  or  rods  is  radial  to  the 
centre  of  the  eye.  But,  in  the  one  case,  the  images  and  the 
**  percipient  bacilli  "  are  in  the  front  of  the  eye — that  is,  vision  id 
directly  forwards — whilst  in  the  other  case  the  images  and 
percipient  liacilli  are  at  the  back  of  the  eye,  and  each  nerve 
fibre  entering  the  eyeball  from  behiud  turns  back  upon  the 
inner  surface  and  looks  towards  the  bottom  of  the  eye;  that  is, 
vision  is  directed  backwards.  This  inversion  of  flight  is  a 
special  characteristic  of  the  vertebrate  eye.  ^^H 
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And  further,  notwithstanding  tlie  differences  of  size,  form, 
d  position  of  the  bacilJi  of  the  insect  eye  as  compared  with 
those  of  the  vertebrate  eye,  8n  iraportant  a^eenieut  in  respect 
the  pliysical  character  and  molecular  arrangement  of  their 
ibstance  h;is  been  recently  noticed  by  Scholtze,  The  hxxh- 
ce  of  the  vertebrate  retinal  rod  has  been  discovered  to  he 
pofled  of  matter  having  different  refiactive  [jower,  which  is 
disposed  that  the  length  of  the  rod  is  made  up  of  discs  piled 
each  other.  Under  favourable  circumstances,  a  faint  stria- 
n  of  cross  lines  may  be  seen  when  the  retinal  rod  is  examined 
der  the  microscope  and  Ls  in  perfectly  fresh  condition.  In 
club-shaped  swelling,  and  indeed  throughout  the  length  of 
Derve  fibre  of  the  insect  compound  eye,  a  similar  striation 
readily  seen  (the  insect  rod  being  larger  and  thicker)  ;  hut  on 
other  nerve  structure,  as  far  as  is  yet  known,  doe^  this  pecu- 
ty  exist.  The  cross  markings  are  solely  due  to  tbe  different 
ctive  power  of  the  alternate  elements  or  discs  by  the  super- 
p&ition  of  which  the  rod  is  formed.  The  fact  is  especially 
important,  as  it  promises  a  further  clue  to  the  explanation  of 
the  physical  conditions  of  vision.  Hitherto  the  optical  image 
hut  almtys  been  considered  the  final  point  to  which  physical 
iBfeetigatiaQ  could  conduct  us.  But  in  the  newly  discovered 
properties  and  composition  of  the  retinal  rod  (which  has  been  of 
years  universally  acknowledged  to  be  the  percipient  eh- 
<),  a  step  further  towards  the  pljysical  analysis  of  visual 
enomena  seems  to  be  gained ;  namely,  the  mode  in  which 
physical  impressions  of  light  may  be  transferred  to  the  perci- 
^  'nent.  Between  the  physical  impression  of  light  and 
il  sensation  or  sense  of  sight  there  will  always  probably 
n  a  chasm  which  no  physiological  enquiry  can  ever  bridge 
But  it  is  possible  to  conceive  a  differential  process  in  the 
transmission  of  light  impressions  which  may  serve  to  render 
s  of  what  is  perceived  and  hmv  perceived  more  in- 
And  perhaps  the  perception  of  colour,  to  an  explana- 
tion of  which  these  newly  discovered  facts  apparently  point, 
receive  a  better  elucidation,  l^  such  hopes  be  fulfilled,  it 
y  fairly  be  inferred  from  the  close  analogy  of  the  bacillar 
ucture  of  the  insect  compouD<l  eye  with  the  retinal  rods  of 
e  vertebrate  eye,  that  a  similar  perception  of  colour  as  well 
form  may  be  predicated  of  the  insect  as  well  as  of  man 
self. 

''e  should  be  paying  an  ill  compliment  to  the  readers  of  the 

UkB  Science  Review  by  offering  any  apology  for  the  lengthy 

minute  details  of  the  structure  and  function  of  the  insect 

M  we  have  here  attempted.     The  day  is  passed  when 

cience  was  supposed  to  be  acceptable  only  when  it  was 

iuperticial  and  unscientific ! 
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Fig.  1.  Sectioo  Uuoogh  the  coinpound  *eye  of  libelhiln :  a,  corneal 
cootizittotts  with  chitin  «kin  of  insect ;  A»  layer  of  '*  bacilli "  be- 
tween cornea  and  optic  ganglioa — ^radially  dl»poaed  so  fta  to 
eonrerge  from  periphery  to  centre ;  c,  pigmont  investing  inner 
enda  of  the  bacilli  which  are  continuous  with  nen'e  librea  of 
optic  ganglion  ;  d,  optic  ganglion.  ^ 

2.  Sutiaoe  view  of  cornea  of  Libellula:  »bowing  (acets  (flix-sided).^| 
The  divifijon  into  fticeta  is  marked  b}'  a  deeper-coloujed  shade,  i 
which  coTTe»pond.<«  to  a  more  pigmented  and  denser  portion  of 
corneal  sabatance. 

3.  C jmea  with  subjacent  stratum  of  *'  bacilli "  of  Libellula :  tf,  th« 
exterior  corneal  surface  shows  lenticular  faoeti) ;  5,  vertical  lines 
indicating  the  diri&ion  of  corneal  substance  (through  ita  thick' 
neae)  into  constituent  portions  corresponding  in  width  to 
of  the  faceta  on  ita  surface ;  c,  pigment  inveating  outer  enda 
"bacilli**  (rf)  which  are  enclosed  in  ahentha  (aee  fig.  4)  ex- 
tending from  inner  surface  of  cornea  to  surface  of  optic  ganglion; 
«,  pigment  investing  inner  ends  of  bacilli. 

4.  Two  bacilli,  composed  of  sheaths  of  membrane  enclosing  nerve 
substance,  the  outer  awelliog  of  which  corresponds  to  the 
"  crystalline  body  "  of  authors.  To  examine  the  bacillar  struc- 
ture under  the  microscope,  solution  of  caustic  potash  must  be 
used  to  dissolve  the  pignipnt 

5.  Section  across  the  bacilli  (horizontal  section),  showing  the  circular] 
outline  of  the  sheaths,  which  are  coated  with  pigment.  The! 
clear  lumen  within  is  occupied  by  nene  suhstani^e  of  bacillL 

6.  ^'ertical  section  of  cornea  and  bacillar  stratum  of  Libellula:  Of 
outside  corneal  surface  (cur\*ed  facets) ;  h^  inner  corneal  surface 
forming  a  plane  curve — vertical  lines  through  the  thickness  of 
cornea  between  the  '*  conieulea  '* — horizontal  lines  are  more 
faintly  perceptible,  ehowing  a  disposition  of  the  subetance  i^ 
zones  or  laminae ;  c,  on  the  right  side  of  iig.  6,  the  membraoous 
sheaths  are  shown  with  their  contents — nerve  and  crystalline 
body ;  rf,  on  the  left  side  the  sheaths  are  shown  empty.  The 
outer  and  inotir  ends  of  three  sheaths  (the  middle  portion  having 
been  cut  away  in  the  preparation)  are  seen  attached  to  innet 
corneal  surface  and  outer  surface  of  optic  ganglion;  ««,  optic 
gunKlioii— ft  tracheal  tube  runs  concentric  with  its  outer  border ; 
/,  fibres  of  optic  nerve. 

7.  Simple  eye  of  Salticua  leneua.  Vertical  section  showing  a,  cornea 
and  lens  formed  by  thickening  of  laminie  of  corneal  substance; 
bf  zone  of  pigment  round  the  lensj  c,  choroid  pigment;  </,  ths 
"corpus  vitrium"  of  J.Muller  (the  bacilli  of  Leydig continaoni 
with)  j  e,  nerve  fibrils  ;  /,  retinal  cells* 
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Hg.  8.  Simple  eje  of  Veepft  crabn.  Vertical  section  showing-  oomea 
and  lens  as  aboTO  (a,  li) ;  c,  bacillar  stratum ;  d,  choroid  pigment ; 
e,  retinal  cells. 

Plate  XXXVm. 

jf  9.  Section  of  portion  of  eye  of  cray-fish — Astacns  fluTiatilis:  a^ 
cornea;  i^badllar  stratum ;  c,  optic  ganglion. 

„  10.  Sections  across  a  bacillum  at  different  points  in  its  length  (see  1, 
2,  8, 4,  fig.  ll)y  showing  its  four-lobed  shape  where  it  swells  to 
form  the  ^  ciystalline  body ; "  next  in  order,  its  cruciform  shape 
in  the  middle ;  its  four-ribbed  club-like  expansion  below ;  and 
lastly,  its  simple  round  form  where  it  pierces  the  pigment  lying 
on  the  optic  g^glion. 

9  11.  Shows  in  detail  all  the  parts  lying  under  a  comeule  in  direct 
(radial)  line  to  the  optic  ganglion.  Astacus  fluTiatilis.  a, 
corneal  facet;  b,  sheath— on  the  inner  wall  are  seen  three 
nuclei  adhering  to  it;  c,  four-lobed  enlargement  (''crystalline 
body")  continuous  below  with  (d)  the  quadrangular  nerve  rod; 
«,  inner  four-ribbed  dub-like  swelling;  f^  opdc  ganglion. 

J,  12.  Shows  the  same  details  in  eye  of  Herbstia  condyliata ;  a,  6,  e,  d, 
e,fy  as  in  former  fig. ;  g,  four-lobed  (nucleated)  expansion  of 
substance  situate  between  the  cxystalline  body  (c)  and  club- 
shaped  swelling  below  (e), 

„  13.    The  same  details  in  eye  of  Dynastes,  letters  as  before. 

„  14  Ditto  ditto  ditto  Procrustes  coriaceus ;  a,  h,  c,  d,  e,f,  g, 
as  before ;  j,  fine  trache»  lying  inride  the  sheath.  The  red 
lines  denote  muscle  fibrils  within  the  sheath. 

„   15.    From  eye  of  Mantis  religiosa,  letters  as  before. 

„   16.        Ditto         Schizodactyla  monstrosa,  letters  as  before. 

„  17.        Ditto         Syrphus ;  a,  trachial  tubes ;  h,  c,  d^  e,  as  before. 

J,  18.  Ditto  Acridium  coerulescens ;  a,  four-lobed  crystalline  body ; 
b,  sheath— with  pigment  deposit ;  c,  nerve ;  d,  muscle  fibriL 
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TRUE   AND  FALSE  FLINT  WEAPONS. 

Bt  N.  WHITLEY,  C.E. 
Hoir,  Secestabt  to  the  Rotai  hssmrvnoisr  op  Cobitwall. 


r'  we  endeavour  to  trace  backwards  the  history  of  mankind  in 
Western  Europe,  we  have  to  pass  from  the  vi\ridly  written 
history  of  our  own  times,  through  the  dimness  which  envelopes 
the  fragmentary  records  of  the  earliest,  historians,  to  the  dark- 
ness of  improbable  traditions  and  monstrous  fables.  But  where 
written  history  fades  away  into  fable,  there  archaeology  steps 
forward  with  the  materials  for  the  construction  of  the  history 
of  an  age  of  which  no  written  records  remain.  The  works  of 
prehistoric  man  have  been  exhumed  from  peat  bogs,  sepulchral 
mounds,  lake  margins,  caves,  and  gravel-beds ;  and  a  flood  of 
light  has  been  thrown  on  the  history  of  the  past  from  these 
materials,  more  authentic  tban  that  which  is  written — -more 
faithfully  prescribed  than  most  of  the  manuscripts  of  antiquity. 
There  is  a  fascination  in  the  study  of  these  monumental  records 
which  has  lured  us  on  to  push  our  enquiries  so  far  back  inta 
the  past,  that  this  additional  light  there  also  gradually  fades 
away,  until  we  reach  the  darkness  which  shrouds  the  study  of 
high  antiquity ;  when  doubts  arise  which  have  never  been  dis- 
pelled, and  probably  mistakes  made  which  have  vet  to  he 
rectified. 

Adopting  for  convenience  the  division  of  the  stone  period 
proposed  by  Sir  John  Lubbock,  that  of  Palceolithic  for  the 
first  Bt^me  age,  embracing  the  chipped  but  unground  implements 
from  the  Drift ;  and  Neolithic  for  the  second  or  more  modern 
stone  age,  characterised  by  beaut ifid  weapons  and  implements 
of  polished  stone ;  we  find  the  domestic  history  of  the  early 
races  of  man  exlubited  with  much  clearness  throughout  the 
whole  of  the  Neolithic  period.  The  barbed  arrow-heads,  the 
finely-chipped  daggers,  the  ground  axes  and  chisels,  call  for 
our  a4lmiratioii  of  the  skill  of  the  workman,  considering  the  im-^ 
perfection  of  the  tools  he  had,  equally  with  the  Sheffield  cutleryW 
of  to-day.  In  the  remains  of  the  lake  dwellings  of  Switzerland 
where  polished  stone  axes  are  abundant,  we  trace  the  outlines  of 
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ii!t  for  i^helter  and  defence ;  of  tlie  people  who  inhabited 

rm,  we  find  the  tools  tltey  lined,  the  cloth  they  wove,  the  corn 

!y  crushed  aud  baked,  and  the  ornaments?  they  wore;  and 

>m  the  whole  we  can  draw  a  faithful  picture  of  their  lal>our9 

pursuits.     But  when  we  take  one  step  further  back  into 

PalaoUihlc  aj^e,  we  find  a  complete  change  in  the  nature 

id  ^veight  of  the  evidence,  that   which   before  was  clear  and 

idoubted  becomes  dark  and  unsatisfactory ;  all  trace  of  man 

lost  except  by  his  implements,  and  these  formed  of  one  kind 

stone — flint — only,  of  a  type  wholly  different  from  that  of 

le  following  age,  never  ground  or  jyojished  or  showing  any 

licatit^ns  of  use,  and  '*so  irregular  in  form  as  to  cause  the  un- 

fp!  '■  nye  to  doubt  whether  they  afford  unmistakable  evidence 

The^  btone  implements  pass  by  such  insensible  gradations 
\q  other  forms  of  fractured  flint  obviously  the  result  of  natural 
insert,  that  their  advocates  find  it  difficult  to  determine  whether 
ley  are  artificial  or  natural. 

In  lb**  Salisbury  Museum  there  ia  a  collection  in  which  an 
a'  !H  made  to  distinguish  between  the  true  aud  the  false 

LitS, 

In  the  Museum  of  Practical  Geology  in  Jermyn  Street,  there 

a  large  number  of  rough  stone  *'  implements  ''  side  by  aide 

ith  naturally  fracturetl  flints  of  approximate  form,  the  object 

sog  to  show  that  the  simpler  forms   referred    to  fortuitous 

fneture  may  have  suggested  the  type   of  the    "  undoubtedly 

•ftificial  iuiplementa."     But  the  attempt  to  ref»:^r  some  to  one 

fibai  and  some  to  the  other  confessedly  breaks  down  on  an 

mapection  of  the  labels.     Thus  in  series  D,  six  specimens  ia 

suooession  are  described  as — 

^1    42,     '*  Seem.%  entirely  natural." 

^f  43,     "Seems  also  entirely  natural — perhaps  used. 

44.     "  Apparently  being  dressed  into  form." 

44/1.  *'  Natural  or  partly  dressed." 

44^.  **  Natural  or  partly  dressed." 
^_    45.     "  Appears  dressed." 

^Bn  innpccting  the  series,  I  found  No.  10  to  approach  nearest  to 
^Hbe  St.  Acheul  type,  but  even  this  flint  is  described  as  '*  Natural, 
^Dut  perhaps  chipped  at  the  edge." 

When  a  careful  inspection  of  the  "implements"  by  a  pro- 
fessed geologist  and  antiquary  leads  to  go  much  difficulty  and 
^^oubt,  how  are  we  to  distinguiati  between  the  false  and  the 
^Kue,  between  the  work  of   nature    and    the   work  of  man  ? 
^^Tbere  are  we  to  draw  the  boundary  line  between  geological 


•  ^^iVntiquity  of  Mfln/'  p,  370. 
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and  ardignfaygd  reoordi?  We  are  thus  entenDg 
a  makqtet  which  m  lipe  for  efx{mij;  and  when  we  confiidi 
IfcaA  the  fifueiicc  af  auui  in  Europe  in  the  Paleolithic  age  i 
on  tlie  antbcmiicilj  of  the  Aint  implemeiits,  and  on  these  alooi 
the  enbjeci  k  ioTetted  with  an  importance  which  demands 
_  inytttigatioo, 

He  etidcDoe  mart  be  deriTed  from  the  implements  them 

the  pontion   in  which  they  are  found — and  th 

of  rau  with  which  they  may  be  associated. 

Ob  each  of  these  topics  the  implements  of  tlie  Neolithic  \ 
apeak  for  themselves,  and  in  langoage  so  dear  and  decLsif 
that  it  cannot  be  misunderslood ;  thej  are  of  a  form  and 
adaptffd  to  the  use  for  whidi  they  were  designed^  are  mostl 
polkhed  and  ground  to  a  cutting  edge,  and  some  bear  dedaii 
eTideme  of  haTing  been  used.  They  are  found  associated  wit 
the  undoubted  works  of  man,  and  cannot  be  inspected  withoii 
piuducing  the  conviction  of  their  human  origin. 

The  eTidence  of  ute^  if  not  the  most  conclusive,  is  the  mo< 
impressiTe.  I  fonnd  a  celt  of  the  ordinary  form  on  the  surfao 
of  the  soil  near  Abbeville,  the  point  of  which  had  been  rubbi 
into  a  peculiar  shape  by  the  friction  of  the  purpose  for  whic 
it  had  lieen  used.  On  the  top  of  the  chalk  cliffs,  two  mil 
west  of  Beachy  Head,  two  days'  search  produced  four  flint  celts 
the  marks  of  designs  on  the  whole  were  unmistakable^  but  oi 
of  superior  workmanship  had  been  broken  by  a  blow  from 
Bner  pointed  implement,  the  sharply  formed  dent  on  its  surface 
the  bruised  substance  of  the  dint  below,  and  the  conchoida 
fracture  which  severed  it  in  two,  attest  the  great  force  of  t 
blow.  I  could  not  resist  the  conviction  that  it  had  probabl; 
been  broken  in  battle;  and  I  found  two  other  broken  eel 
near  the  same  spot. 

It  U  important  in  its  bearing  on  this  enquiry  to  observe 
that  the  boundary  line  between  the  early  and  later  ages  c 
Btuae  is  sharply  defined  and  easily  recognised,  and  Sir  Job 
Lubbock  says :  *'  It  is  not  going  too  far  to  say  that  there  is  no! 
a  single  well-authenticated  instance  of  a  *  celt'  being  found  i 
the  drift,  or  an  implement  of  the  drift  type  being  discovexei 
either  in  a  tumulus  or  associated  with  remains  of  the  latei 
Kti»ne  age."  *  There  is,  however,  at  least  one  apparent  excep 
lion.  The  flint  flakes,  the  most  perfect  of  which  are  assumec 
t*»  be  arrow-heads  and  flake  knives,  range  tlirough  all  parts 
tilt'  stone  ages  both  in  archieulogical  time  and  geological  poai 
tii»n  ;  tlity  are  found  ia  the  gravel-beds  of  tlie  Somme  with  th 
rcniaiuH  uf  the  juammoth ;  in  the  eaves  of  the  Dordogne  witi 
ilie  horns  of  the  reindeer;  and  in  burial  mounds  with  instrU' 
meatA  of  bronze  and  iron.     The  flakes  appear  to  increase  i 

•  '•  Prcliistoric  Times,"  p,  280. 
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inrnber  ns  they  near  us  in  time,  30»000  being  found  in  one 
^Igian  cave  associated  with  human  bines.  But  through  aJl 
bis  loDg  period  there  is  no  progressive  improvement  in  their 
inake,  no  recognisable  attempt  at  superior  finishing.  Tliey  are 
of  the  baroe  type,  fracture,  and  rudeness  of  form  throughout. 
Are  these  flint  flakes  implemenLo  made  hy  man?  Are  they  the 
lefose  chips  of  ancient  manufactories  ?  Or  have  they  been 
ionned  by  natural  causes,  and  gome  of  them  selected  and 
idapted  for  use  hy  man  ? 
A  first  glance  at  a  pile  of  indiscriminately  collected  flakes 
impress  the  mind  with  the  conviction  of  their  human 
ture,  and  it  is  with  a  feeling  somewhat  akin  to  surprise 
ar  their  paternity  so  strongly  asserted,  f^ir  Charleys  Lyell, 
Mr.  EvanSy  observes  **  that  there  is  a  uniformity  of 
a  correctnena  of  outline,  and  a  sharpneBs  about  the  cut- 
Iges  and  points  which  cannot  he  due  to  anything  but 
And  Sir  John  Luhbock  says:  "A  flint  flake  is  to 
antiquary  as  sure  a  trace  of  man  as  the  footprint  in  the 
was  to  Robinson  Crusoe."  t 
'rom  an  extensive  examination  of  tlje  flakes  themselves,  and 
their  geological  position,  from  Cornwall  to  Norfolk,  in 
[  Bel^riurn,  and  in  France,  I  have  obtained  sufficient  evidence  to 
me  to  adopt  the  contrary  opinion  ;  and  it  will  lead  to  a 
audcretanding  of  the  subject  if  this  evidence  be  put  as 
I  Aiiirect  argument  to  prove  their  geological  position  and  origin. 


Qto^raphical  DUinhiUwn  has  an  evident  Relation  to 
Qeohgkai  Stnictxire. 

le  north  of  Ireland  has  a  stihstratiim  of  chalk  which  appears 

^jccupy  hut  a  very  small  area  on  a  geological  map  ;  it  encircles 

'im  with  a  wavy  band  like  a  green  ribbon.     Hut  it  is,  in 

the  outcrop  of  a  wide-spread  formation,  which   has  been 

:ed  by  ancient  volcanic  action,  and  now  lies  buried  under 

IS*  masses  of  basalt.     The  chalk  hail  sufl'ered  great  deuu- 

'fore  the  volcanic  matter  was  ejected,  and  a  stratum  of 

left  on  its  surface,  has  since  been  covered  by  molten  lava, 

rerting  the  chalk  into  hard  white  limestone,  and  haking  and 

turin^  the  flints.     The  ruin  of  the  chalk  hus  been  swept 

ward,  and  the  valleys  and  h>wland8  have  been  loaded  with 

ronspicuous    among   which   are  shattered  flints  and  an 

udanire  of  flakes.     At  Toome,   on   Lough  Noagh^  they  are 

in  large  quantities  on  the  bar  when  the  water  of  the  lake 

;  and   they  are  scattered  along  the  course  of  the  river 

downwards  to  the  sea.     The  drift  has  been  swept  over 

'Antiquity  of  Man,"  p,  117.  t  "  Prehistoric  Tmies,"  p,  Q7, 
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tbe  isletii  on  Strangford  Lougb,  and  there  also  the  flakes  aboui 
and  they  may  be  found  for  miles  among  debris  at  tbe  foot 
tbe  white  limestone  bills. 

The  chipped  and  barbed  flint  arrow-heads,  so  beautiful 
perfect  in  workmanship  and  symmetrical  in  fonn,  are  equnlly 
distributed  throughout  Ireland,  but  tbe  ordinary  flakes  cleai 
BO  closely  to  their  paternal  home  in  the  chalk,  that  the  71 
flakes  in  the  museum  of  the  Royal  Irish  Academy  were  neai 
all  obtaineil  from  the  counties  of  Derry,  Antrim,  and  Down.* 

The  chalk  of  the  south  of  England  has  neitlier  been  brok( 
up  by  the  intrusion  of  igneous  rocks,  nor  sufifered  denudati< 
equal  to  that  of  Ireland ;  but  on  Salisbury  Plain,  at  Andov4 
'Whitchurch,  Kochester,  arid  Eastbourne,  I  have  collected 
jibundauce   of  flakes.     And  where   the   drift  of  Norfolk    h( 
ploughed  up  the  surface  of  the  chalk,  I  have  found  them 
greater  quantities,  especially  around  Thetford,  where  they 
thin  and  sharp. 

In  no  other  part  of  Western  Europe  has  the  chalk  suffered 
much  from  denudation  as  ia  Denmark,  it  forms  the  basemei 
beds  of  Jutland  and  the  islands,  and  it  has  been  rasped  down" 
by  glacial  action,  and  buried  under  thick  beds  of  northern. 
drift.  If  prehistoric  man  had  lived  as  a  savage  hunter  n( 
this  cold  period,  we  might  have  expected  to  find  his  flake  h 
piemen ts  few  and  'far  between;  Schoolcraft  estimates  that 
requires  on  an  average  seventy-eight  square  miles  for  the  sup] 
of  one  hunter ;  and  the  Indians  of  the  Hud6on*8  Bay  Com] 
require  ten  square  miles  to  each  individual.  But,  on  tbe  coi 
trary,  the  flakes  and  chips  are  most  abundant  in  Denmark, 
John  Lubbock  says :  "  To  give  an  idea  of  the  numbers  in  whi< 
they  occur,  I  may  mention  that  Professor  Steenstrup  and 
gathered  in  about  an  hour  at  Froelund,  near  Korsor,  141  flak( 
84  weights,  5  axes,  1  scraper,  and  about  150  flint  chips."  . 
"  Some  spot^i  are  often  so  thickly  strewn  with  white  flinta 
they  may  often  be  distinguished  by  their  colour,  when  at  a  coi 
siderable  distanc^."  f 

In  Northern  France  there  is  a  large  development  of  cLall 
forming  the  geological  rim  of  the  Paris  basin  ;    I  surveyed 
from  north  to  south  during  the  past  summer.     From  the  wat< 
shed  which  pa.'^ses  from  near  Boulogne  to  St.  Pol  and  Bapaui 
and  thence  further  eastward,   I  found  that  augular  flint  grai 
bod  been  washed  down  the  slopes  on  the  northward  over 
gtum,  and  through  the  valleys  of  the  Somme  and  the  Oise 
the  south.     Much  of  the  high  land  was  coated  with  loess,  but 
where  the  winter  torrents  had  exposed  a  section  the  shatten 


•  Calftlogue  of  AntiqiiitioB  in  the  Museum  of  the  Royul  Irish  Aciuiem^J 
t  ••  Prehiatoric  Times/'  p.  81.  J 


TRUl  AITD  FALSI  fUKT  WEAPONS, 


35 


t8  were  abundantly  diaclosed.    At  Spieunes,  three  miles  south- 
wiftt  from  Mods,  where  400  "  flint  impleraenta"  were  discovered, 
1  found  the  flakes  large,  thin,  and  broad,  in  a  stratum  six  inches 
thick  and  two  feet  under  the  surface  of  the  soil ;   I  traced  them 
half  a  tuile  along  a  sloping  ciiff  formed  in  a  gorge  of  the 
and  the  soil  around  teemed  with  similar  forms,     lo  the 
of  the  Somme,  at  St,  Acheul  and  Menchecourt,  the  flakes 
delicately  thin,  long,  and  sharp  at  the  edges.     Crossing  the 
basin  to  its  southern  rim,  I  drove  up  the  valley  of  the 
Clai^  to  Grand  Pressigny.     The  hill-bides  were  often  cut  into 
cteep  clififs,  and  debris  of  the  chalk,  mixed  with  much  granitic 
gravel  from  the  central  highlands,  formed  a  soil  full  of  split  flints, 
fliikef*,  **axe8,"  or  "ploughshares,"  or  "cores.'*     Through  the 
courtesy  of  Dr,  Leveille,  I  waa  shown  a  vast  number  of  "  imple- 
ments^' ranged  around  three  rooms  in  hia  house,  and  the  walks 
of  bis   garden  were  bordered  with  iunuraerable  *'axe3."     My 
first  search  in  a  ploughed  field  produced  more  flakes  and  axes 
than  I  could  carry;  but  *■•  the  rfianm factory  '^  at  La  Doucbetterie 
Uy  full  three  miles  to  the  south,  where  similar  flints  are  so 
namerouB  that   **  M.  BrouiUet  collected  in  his  cart,  in  leas  than 
^^^Mtr,  such   a  number  that  they  weighed  above  500   kilo- 
H^^pes  "  *  (about  half  a  ton). 

f    Southward  on  the  Oolite  hills  no  flakes  have  been  discovered  ; 
r  bat  further  south,  in  the  departments  of  the  Charente-Inferieure 
aad  Dordogne,  the  chalk  becomes  largely  developed  and  the 
'  fl&kes  again  become  most  abundant* 

I  In  Sicily  and  in  Syria,  on  the  desolate  shores  of  the  Bead 
I  Sea,  iQ  Arabia  Petrsea,  and  on  the  Algerian  Sahara,  the  flakes 
'  ar^  widely  scattered,  and  in  all  these  places  found  in  intimate 
;  J  ship  to  cretaceous  strata. 
-  -L  the  flakes  are  often  discovered  in  great  numbers  far  away 
I  feiotti  the  chalk  and  on  the  oldest  sedimentary  rocks.  In  such 
I  fijses  it  is  commonly  asserted  that  they  must  have  been  carried 
^We  by  man.  Around  Barnstaple,  by  works  of  drainage  and 
ttiUiogs  for  roads.  I  have  traced  them  over  an  area  twenty  miles 
iuog  and  ten  miles  wide,  and  found  them  at  intervala  from 
Bptland  point,  along  the  north  coast  of  Cornwall,  to  the  Land*8 
^b,  and  even  on  the  granite  islets  of  Scilly  ;  but  here  the 
^Hence  of  their  drifted  origin  can  be  read  at  a  glance. 
^Blse  sketch  on  the  following  p^ge  shows  a  section  of  these 
Wm  on  the  north  side  of  Bideford  Bay,  and  the  position  of  the 
flakes  at  the  base  of  the  soil. 

This  so-called  raised  beach  is  composed  of  drifted  materialH, 
much  of  which  Is  foreign  to  the  rocks  on  which  it  rests.  At  the 
biwe  of  the  drift  is  a  large  boulder  of  granite,  with  others  of  por- 


•  I*  Meiixoirt  of  Anthropological  Society,"  vol*  ii.  p.  3^3. 
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phyry,  trap  of  many  varieties,  basalt  with  the  angles  partly 
rouDded,  and  chalk  flints.  Similar  deposits  form  links  on  both 
sides  of  St.  George's  Channel,  ^rhich  enable  us  to  trace  back 
their  origin  to  the  granite,  basalt,  and  chalk  of  the  north-east  of 


1.  Soil  with  flint  fliikes  at  base. 
3.  "Raiaed  beach." 


2.  Head  of  local  rabble. 
4.  DeTonian  rocks  uptarcod. 


Ireland.  Professor  Jukes  says :  *'  Chalk  flints  and  pieces  of  hard 
Antrim  chalk  are  found  in  the  drift  in  the  counties  of  Dublin  and 
Wicklow,  and  along  the  whole  eastern  and  southern  coast  of 
Ireland,  at  least  as  far  as  Ballycotton  Bay,  on  the  coast  of 
Cork."  •  And  Mr.  Trimmer  shows  that  Antrim  chalk  has  been 
drifted  southward  to  Caernarvonshire.t 


The  Flakes  in  Section  are  often  fowad  in  true  Geological 
Position. 

On  much  of  the  unreclaimed  land  of  Cornwall,  at  the  base  of 
the  soil,  there  is  a  layer  of  crushed  quartz  rock,  provincially 
termed  "  spar ; "  and  when  the  land  is  enclosed   for  cultivation 
the  first  operation  is  to  trench  the  soil  deep  enough  to  take  out 
the  "cold   spar."     The  crushed  quartz  occupies  precisely  the 
same  place  at  the  base  of  the  soil  as  the  shattered  flints  and 
flakes  shown  in  the  upper  stratum  of  the  above  section.     I  have 
found  this  to  hold  good  over  a  wide  extent  of  country,  for  my 
workmen  in  forming  drains  and  roads  find   the  flakes   about   ; 
eighteen  inches  below  the  surface  of  the  soil.     At  Berling  Gap, 
near  Eastbourne,  a  portion  of  the  chalk  cliff*  was  expected  to  fall, 
and  the  farmer  removed  the  soil,  some  forty  feet  wide  and  half  ;■ 
a  mile  long,  from   the  top  of  the   cliff  further   inland;  the  ; 
newly  exposed  surface  is  coated  with  shattered  flints  and  flakes,  * 
some   being  very  perfect    flake   knives.     Near  Thetford  the 


•  "  Manual  of  Geology,"  p.  676. 

t  "  Royal  Agricultural  Journal,"  voL  vii.  p.  482. 
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i&alk  in  covered  with  a  barren  sand  forming  an  extensive  rabbit 
warren ;   there  are  many  delicate  flakes  on  the  sand,  but  they 
are  inDt»t  plentiful  where  the  rabbits  have  brought  them  to  the 
KQifaoe  by  burrowing  below.     But  the  most  satisfactory  illustra- 
tion of  the  geological  origin  and  position  of  the  flakes  is  that 
lich  I  obtained  at  Spiennes.     The  valley,  half  a  mile  above 
village,  contracts  to  a  narrow  gorge  and  suddenly  turns  at  a 
it  angle  to  the  open  basin  above;    at  this  point  the  river, 
in  flo<jd,  has  had  its  full  force  thrown  on  the  slope  of  the 
bank,  where  it  has  washed  the  flakes  out  of  the  subsoil  and 
»ught  them   to  the  surface.     In  the  narrower  part  of  the 
iley   down   stream  on  the   steep  slope  of   the    hill-Hide   the 
stratum  of  flakes  is  exposed  in  section,  and  those  from  the  exca- 
vated portion  are  scattered  over  the  surface  of  the  garden  below. 
This  ijectiou  at  the  top  of  a  garden  at  the  south  end  of 
Spiennes  village  shows  the  following  beds  in  descending  order : — 


^ 


1.  Surface  soil  of  rearranged  Loess  2  feet, 

2.  Stratum  of  flint  flakes  6  inches  thick. 

5.  Loess  with  fractured  pieces  of  angular  flint  4  feet, 
4.  Pure  Loess  about  20  feet  resting  on  chalk. 


The  layer  of  flakes  may  be  traced  a  considerable  distance 

t!on'4  the  hill-^ide.     They  are  in  form  from  three  to  six  inches 

I  road,  irregular  in  outline,  and  thin  j  showing  on  one  side 

.  ^    ^-ct  bulb  of  percussion  and  u  clean  conchoidal  fracture,  and 

on  the  other  numerous  facets ;    that  they  had  a  geological  and 

ftot  an  archsBological  origin  appears  from  the  regular  manner  in 

which  they  are  interstratiticd  with  the  other  beds.     They  bear 

'k-ations  of  design,  nor  any  evidence  of  use. 

i-e  the  soil  has  been  thinned  by  rain,  as  on  the  brows  of 

dills,  or  has  been  disturbed  and  removed   by  river  action,  there 

flakes  are  brought  to  the  surface  and  have  a  white  coating; 

e  those  presc^rved  from  atmospheric  influence  in  the  subsoil 

a  clean,  fresh-looking  fracture,  with  very  sharp  edges. 

us  in  Devonshire  and  in  Sussex,  in  Belgium  and  at  Pres- 

y  le  Grand  in  France;  the  flakes  are  most  generally  found 

he   bft^e   of  the  soil,  indicating  a  geological   rather   thaa 

amau  origin. 

But  the  flakes  speak  for  themselves.  Those  which  I  have  col- 
lected form,  with  the  accompanying  shattered  flints,  a  large  pile 
on  mjr  office  floor  in  addition  to  the  hampers-full  which  I  have 
ikowed  away. 

They  show  a  gradation  in  size  fi'om  |  of  an  inch  to  8 
tficbes  in  length.  A  gradation  in/or?7i  from  the  roughest  frac- 
ture to  the  most  perfect  flake.  The  good  and  the  bad  are  all 
led  in  indiscriminate  confusion ;    but  the  most  degraded 


•wnmd  3nc  9K  WKSTTisw^rVsrmsd  implenientBwitb  the 
r^uf^  «iTw  3if  nasrSioal  vorkiiiaiL«iup  beyond  the 
IT  "tK  fnc.  laif  z«sr  bo  evidence  of  use.  In 
]5im  Z*?rTiL  -Hat  £u2s  w^  fiHnfei  -iw-a*  mn  explored  area  of 
2i«]  smnE*  Tii'p^  watt  nr^'j  h  -sacax  be  said  that  a  fev 
•arr^r^t  sptg's  ri?ncr»!t  i  3ULx<T3A>:rj  f-s-  weapons  two  hun- 
ipsL  TTTit^  1^  jri»  »  "aac  -weoks?  f:*-  tie  British  navy  at  the 

Tie  •fiLf-'g  ir»  firra*^  incui  m  rreGpct'^os  clifis  overbanging 
'iie  ^r-'.-inrr,  ~vai2»  l  fiEni£»  :t:<xiji  »ar?e  £xid  footbold  to  make 
iitffn  :  uziL  ni  flTiimrj  siisa  k  S«2Lt  waere  man  never  could 
'usm  «inssc-i  zi  -at*  xmniff  kkc 

r\ac  «>im^  if  die  £u:-is  lor-t  r«es  seiecced  and  used  by  man 
3110.  ic-=L&iuus7  *^^  iacrrr  rascirr. 

Jmn  rii*  >:iia.  I^i^wta.  ii  jori^-xi  t->  three  polished  celts,  I 
muneti  k  JB-^  -SiULi-wbitSL  w»  zry^d  to  a  cutting  edge  in  the 
aaxe  nuomsr  m  :=xe  k-'s.  A^i  tbe  ceremony  which  placed 
•fjnr  dL'Tnf  31.  -lie  vul':  w±zl  J:is.3ft.  bats  been  many  times  since 
?»iKarrfi  iz  inA  zacri^w  =u:tf3»£B2s  qq  the  British  hill& 
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THE    PLAXET  MARS   IN   FEBRUARY    1869. 

By  RICHARD  A.  PROCTOR,  B  A.,  F.R.A.S. 

Afthor  of  *'  Saittrn  and  its  Ststem,"  '*  Half-hours  with  thm 
TiLEaeoPK,"  &c.  Ac. 


AT  the  last  opposition  of  Mars,  I  bad  the  opportunity  of  dis- 
cussing in  these  pages  sorae  of  the  phenomena  presented 
^bj  this  interesting  pknet.  In  my  paper  on  the  subject,*  I 
Hiealt  with  certain  points  which,  as  it  appeared  to  me,  should 
rDave  found  a  place  in  our  popular  treatises  of  astronomy.  The 
effects  of  the  eccentricity  of  the  planet's  orbit,  the  nature  and 
ha  of  the  seasonal  changes  which  take  place  upon  his  siir- 
,  these  and  other  such  points  seemed  to  require  a  closer 
ition  than  they  had  received  in  the  ordinary  books  of 
nomy.  For  instance,  I  believe  that  the  diafjram  of  the 
orbits  of  the  earth  and  Mars  which  accompanied  that  article 
was  the  first  in  which  the  true  relations  of  these  orbits  have 
been  exhibited  on  an  exact  scale.  Yet  the  effect  of  the  relations 
us  presented  is  one  of  the  most  striking  in  the  economy  of 
solar  systeni.  It  bad  been  dineussed,  in  general  terms, 
n  and  again,  yet  no  one  had  been  at  the  pains  to  illustrate 
in  other  words,  to  present  it  in  that  form  which  nlone  has 
ly  real  significance  to  nine  out  of  ten  of  those  who  read  trea- 
s  on  popular  science. 

Having  thus,  in  that  paper,  examined  what  I  hold  to  be  the 
fhndamental  relations  of  the  planet  Mars,  I  now  feel  freer  to 
discuss  other  questions— considerations  connected  with  the  phy- 
aical  habitudes  of  the  planet,  it^  fitness  to  be  the  abode  of  living 
creatures,  and  other  such  points.  I  would,  however,  refer  those 
who  wish  to  know  how  the  planet  and  the  earth  will  be  situated 
at  the  approaching  opposition,  to  the  paper  here  referred  to. 
The  line  marked  1869  in  the  plate  of  diagrams  accompanying 
that  article  indicates  the  direction  in  which  the  two  planets  are 
Btoated  act  respects  the  sun,  on  February  13,  the  day  of  oppo- 
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gition.*  It  will  be  seen  that  the  planet  is  nearly  as  hr  awa] 
from  the  i-urth  as  it  possibly  can  be  at  auch  a  time;  but  not- 
witlistaoding  this  peculiarity,  there  are  circumstances  which 
will  render  the  approaching  opposition  fully  as  interesting  to 
astronomers  as  those  which  occur  when  the  planet  is  near 
perihelion. 

In  the  first  place,  Mars  will  have  a  high  northerly  declination, 
whereaR,  whtrn  in  opposition  near  perihi-lioiij  he  is  far  to  th< 
south  of  the  equator.     Accordingly,    he  will  rise   fully  tLiirtj 
degrees  higher  above  the  horizon,  and  will  be  seen  under  pre 
portionately  more  favourable  atmospheric  conditioas. 

But,  secondly,  it  has  happened  that  astrouonters  have  pai^ 
more  attention  to  the  planet  during  those   oppositions  whi< 
have  occurred  when  it  has  been  near  perihelion ;  and  the  resiiH 
has  been  that  the  parts  uf  the  planet  which  will  be  most  favour- 
ably seen  during  the  approaching  opposition  have  not  been 
scanned  with  a  sufficiently  close  scrutiny,  and  much  remains  to 
be  done  by  those  who  wish  to  aid  in  delineating  the  features  oIh 
the  planet.     For  there  is  a  considerable  portion  of  the  surfacflj 
of  Mars  which  can  scarcely  be  seen  at  all,  save  when  he  is  pre- 
sented towards  the  earth  as  he  will  be  during  the  approaching 
opposition  and  one  or  two  following  ones.     A  reference  to  th^fl 
paper  alrt^ady  mentioned  will  suffice  to  show  that  the  southern^ 
pole  of  the  planet  is  turned  away  from  the  earth  when  ISIars  is 
in  perihelion  ;  and  although  this  pole  becomes  visible  when  the 
planet  is  still  far  from  aphelion,  yet  it  is  only  promioently 
brought  forward  when  Mars  is  almost  exactly  in  aphelion.     Nor 
is  this  all     The  presentatiim  of  the  same  pole  towards  the  sun, 
has  to  be  considered.     We  shall  presently  have  occasion  to  dis 
cuss  the  climatic  relations  of  the  planet,  and  we  shall  see  reason^ 
for  believing  that,  in  many  important  respects,  they  resemble 
those  of  the  earth.     During  the  winter  season  of  either  hemi- 
sphere, clouds  appear  to  be  much  more  densely  aggregated  in 
the  Martial  atmosphere  than  during  the  summer  stifison,     HenocH 
it  results  that  we  obtain  a   far  better  view  of  the  hemisphere™ 
which  is  enjoying  the  progress  of  the  Martial  summer  than  we 
do  of  the  other.     And,  as  the  hemisphere  which  is  bowed  down 
towards  the  earth,  at  the  time  of  opposition,  is  also  bowed  down 
towards  the  sun,  we  arc  not  only  enabled  to  obtain  a  more 
direct  view  of  that  hemisphere  when  so  bowed  down,  but  it  i^^ 
also  the  hemisphere  which  is  freest  from  clouds,  and  its  re^H 
surface,   therefore,  is  more   distinctly  visible  than  that  of  the^ 
other  hemisphere. 


•  Tlifre  is  a  slight  error  in  tLe  position  of  this  lin«t  which  «botild  hav< 
bwn  y^  faither  advanced  iu  long-itude,     A  aimiliu"  error  appears  in  Fiff. 
of  Loelfyer'g  *'  Lesaoua  in  Astronomy,"  which  presenta  the  same  relatiooi. 


^V  It  will  be  well  in  the  first  place  to  examine  tbe  exact  relationa        ^^H 
^^bicb  Mars  will  exhibit  as  respects  the  presentation  of  his  polar         ^^^| 
1      axis  tuwanls  the  earth  during  the  approaching  opposition.     A         ^^^| 
^■KQeml  impression  can  be  obtained  of  his  presentatiun  by  con-         ^^H 
^K<^^ruig  the  indications  of  my  chart  of  the  orbits  of  the  four        '^^^| 
f     interior  planets.     But  aa  some  persons  find  it  difticult  to  ^asp         ^^^| 
^_irith  clearness  and  distinctness  the  results  which  folJow  when        ^^H 
^■iro   globes  like  Mars  and  the  earth  have  a  certain  relative        ^^^| 
^Ko6iti<^n — that  is,  to  gather  how  one  of  them  would  appear  to         ^^H 
^Pta  observer  situated  on  the  other — 1  have  thought  it  ivell  to         ^^^| 
calculate  the  exact  presentation  of  Mars  with  relation  to  tbe         ^^H 
declination  circle.^  and  pamllela  of  the  celestial  sphere,  because        ^^^^ 
the  knowledge  of  this  point  enables  tbe  observer  to  at  once        ^^^| 
interpret  the  meaning  of  his  observations  without  reference  to         ^^^| 
the  hour  of  observation  or  to  the   position  of  the  phinet  with         ^^^| 
^Uespect  to  the  hori2on«                                                                                   ^^^| 
^H    The  folloiving  table  presents  all  that  is  necessary  to  be  known         ^^^^ 
^Respecting  the  presentation  of  tbe  planet,  at  bi-monthly  inter-         ^^^| 
^Bals.     Here  d  is  the  apparent  diameter  of  the  planet ;  p  is  the         ^^^| 
^Apparent  angle  at  which  the  northern  extremity  of  the  planet's         ^^^| 
^^K>lar  axis  is  inclined  to  a  declination-circle  (towards  the  east         ^^^| 
^    in  the  present  caiie);  and  /  is  the  angle  at  which  the  line  of         ^^^| 
^Hgbt  from  the  earth  to  the  planet  is  inclined  to  the  plane  of         ^^^| 
^^ke  planet^s  equator  (this  line  being  on  the  northern  side  of  the         ^^H 
^Kuator  in  tbe  present  instance).                                                              ^^H 

1 

P 

d 

/ 

1 

Deoember  16,  1808     . 
December  31,     „ 
Janimry  14.  1869 

April  14,         ,, 

if  2 
13  0 
14(t 
15-8 
104 
lrr8 
U'4 
12  8 
112 

12  20  E, 

13  CO  „ 
13  3()  „ 
11  28  „ 

7  39,, 

8  52,, 
1   18  „ 

0  37  „ 

1  9„ 

24  33  N. 
24  26,, 
23  50  „ 
22  m  „ 
21  30  „ 
20  24  „ 
20     7„ 
20  32  „ 
2136,, 

k  Since  the  apparent  path  of  the  planet  across  the  field  of  view 
■  the    telescope  indicates    tbe   position    of  the    declination- 
krallel,  there  can  be  no  difficulty  in  interpreting  these  results, 
M  thus  assi^rning  the  spots  seen  in  the  planet  to  their  proper 
bsition  on  the  gbjbe  of  Mars, 

1  Figs.  1,2,  and  3  (PI.  XXXIX.)  indicate  the  presentation  of  the 
Panet  on  December  16,  February  13  (opposition),  and  April  24, 
Ifespectively,   as  seen   in    an    inverting    telescope.      They    will 
MHt  in  interpreting  the  table  given  above.     It  will  be  noticed 

^^^H 
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that  the  darkened  crescent  which  indicates  the  gibbosity  of 
plunet  does  not,  either  in  fig,  I  or  in  fig".  3,  correspond  with  the 
position  of  the  planet's  polar  axis.  Since,  in  fig.  1,  the  outline 
of  the  dark  hemisphere  clearly  passes  nearer  to  the  planet's  pole 
than  the  outliue  of  the  heraiBphere  visible  to  ua,  we  are  to 
infer  that  the  polar  axis  of  the  planet  is  leas  bowed  towards  the 
gun  than  it  is  towards  ourselves  at  the  period  to  which  this 
figure  corresponds*  On  the  contrary,  at  tfie  period  correspond- 
ing to  fig.  3,  the  planet  is  less  bowed  towards  the  earth  than, 
towards  the  sun. 

Since  the  last  opposition  of  Mars  a  good  deal  has  been  added^ 
to  our  knowledge  of  the  planet.  I  will  begin  with  less  impor- 
tant, but  not,  I  think,  uninteresting  considerations. 

It  may  be  remembered  that  in  dealing  in  these  pages  with 
the  rotation -period  of  Mara,  I  spoke  of  the  values  assigned  to 
this  element  by  Madler  and  Kaiaer^ — -the  former  giving  24  h. 
37  ra.  23-8  s.  and  the  latt-er  24  h.  37  m.  22*6  s.  But,  some  time 
after  my  paper  was  written,  1  had  occasion  to  examine  a  laxge 
number  of  pictures  of  the  planet  for  the  purpose  of  combining 
the  information  they  afforded,  and  so  forming  a  chart  of  Mars. 
This  work  hafl  already  been  done  by  Sir  W.  Herbchel,  then  by 
Mebsr^.  Beer  and  Madler,  and  more  recently  by  Professor  Phil- 
lips; but  it  seemed  to  me  that  Mr.  Dawes'  admirable  drawings 
of  the  planet  promised  to  afford  a  chart  of  greater  completeness 
than  any  of  these,  and,  as  the  views  which  he  had  taicen  ex- 
tended over  upwards  of  twelve  years,  it  was  neceseary,  in  order 
that  they  might  be  fairly  compared  infar  3e^  and  the  identity  of 
the  various  features  of  the  planet  fully  made  out,  that  the 
rotation-period  of  Mars  should  be  determined  with  great  ac- 
curacy. The  discrepancy  between  the  determinations  obtained 
by  Miidler  and  Kaiser,  and  the  uncertainty  I  yfiis  in  respecting 
the  relative  accuracy  of  these  two  astronomers,  led  me  to  test 
their  estimates.  I  found  that,  for  intervals  of  several  years, 
either  value  corresponded  very  closely  with  observed  appear- 
ances. In  fact,  it  will  be  seen  at  once  that  a  difference  of  a 
second  in  a  Martial  day  would  correspond  to  a  difference  of  Jess 
than  365  seconds^  or  six  minutes,  in  a  terrestrial  year. 

But  when  longer  periods  were  taken,  Kaiser's  value  quickly 
showed  a  marked  superiority,  and  I  was  led,  as  I  had  antici- 
pated (Kaiser^s  being  the  latest  estimate),  to  find  a  very  close^ 
agreement  between  this  value  and  the  observed  appearance  ol^| 
the  planet  at  intervals  of  fifteen,  twenty,  or  even  tliirty  years. 
This  wfi8,  in  fact^  all  I  wanted,  since,  as  I  have  said,  Dawes' 
drawings  covered  only  a  period  of  twelve  or  thirteen  years.  But 
having  gone  thus  far,  I  thought  it  would  be  well  to  enquire  how 
far  Kaiser's  period  availed  to  account  for  the  rotation  of  Mars 
during  longer  intervals,  especially  as  there  were  several  pictures  ™ 
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\  Herschel  in  the  years  *  1775-1783,  one  or  two  by 
araldi  early  in  the  eighteenth  century,  and  two  by  Hooke  iq 
the  year  1666,  which  eeemed  suflBciently  distinct  to  be  available 
^^r  the  purpose  I  bad  in  view.  I  found  that  Kaiser's  value  did 
^piot  bring  these  seveml  views  into  accordance.  For  example,  in 
Bli  period  of  seventy-nine  years,  Kaiser's  value  brought  out  a 
V^ficrepancy  corresponding  to  an  hour's  rotation  of  the  planet; 
and  when  the  full  period  of  198  years  which  separated  the 
eftrliest  of  Hooke'a  from  the  latest  of  Dawes*  drawings  was 
examined,  a  discrepancy  resulted  which  there  was  no  mistaking* 
In  other  words,  when  the  aspect  of  Mars  was  calculated  back- 
from  the  date  of  one  of  Mr.  Dawes'  latest  drawings,  with 
'b  value  of  the  rotation-period,  a  result  was  deduced  which 
wholly  from  the  view  given  by  Hooke  in  1666.  This 
TCBult  was  confirmed  later,  when  I  was  able  to  make  use  of  a 
drawing  of  Mars  taken  by  Mr.  Browning  with  one  of  his  eight- 
inch  reflectors  in  February  1867*  Here  a  pericxl  of  201  years  was 
made  use  of,  and  it  need  hardly  be  said  that,  when  once  one  has 
obtained  a  value  so  near  to  the  true  rotation- period  as  to  be 
certain  of  the  exact  numl>er  of  rotiitions  which  have  taken  place 

I  in  60  long  a  period,  the  error  affecting  the  value  of  a  single 
rotation  is  very  smalL  In  the  following  table  I  present  the 
lesnltj?  of  calculations  applied  to  three  long  intervals,  viz,  from 
March  12,  1666,  12  h.  20  m«  (astronumical  time  and  new  style), 
in  each  case,  to 
.  (i)  April  24, 185G,  lOh.  50m. 

(ii)  November  26,  1804,  llh.  4Gm. 
and  (iii)  February  23,  1807,  Oh.  45iiu ; 
Ihe  drawings  corresponding  to  (i)  and  (ii)  having  been  made  by 
Mr.  Dawes,  the  one  corresponding  to  (iii)  by  ^Ir.  Browning, 
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It  results  that  Mars'  rotation  period  lies  between  24  h.  37  m. 

•73  s.  and  24  h.  37m.  22-74  s.     Within  the^e  limits,  this  result 

Ly,   I  think,  be  depended   upon ;   because  an  error  of  one- 

ludredth  f>art  of  a  second  in  a  single  rotation  would  mount  up 

to  715  seconds,   or   nearly  a  quarter  of  an  hour  in  the  long 

iterval  numbered  (iii) ;  and  the  appearance  of  Mars  changes 

»ry  perceptibly  in  a  quarter  of  an  hour. 

But  1  would  call  attention  here  to  the  absurdity  of  assigning 
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to  Veniifl,  as  is  flometimes  done,  a  roUtion-period  carried  to  the 
second  decimal  place  of  seconds.     Thus  Di  Vice's  period,  23  lu^ 
21  ID.  23'U3  s.,  is  often  spoken  of  Eis  if  it  might  be  trusted  to  thiH 
last  figtire,  and  as  a  veritable  triumph  of  astronomical  accuracy^ 
of  observation.     But,   as   a  matter  of  fact,  this  determination, 
foimded  as  it  is  on  a  comparison  of  Di  Vico's  observations  in 
1840-2  with   those  of  Bianchini  in    1726-7  (a  period   of  116 
years),  could  not  be  depended  upon  to  the  last  figure,  even  if  it 
were  certain  that  the  exact  number  of  rotations  taking  place  in 
the    interval  is  known.      But   this   cannot  be  the   case,  since 
observatiijns  of  Venus  have  not  been  made  often  enough  in  the 
interval  to  enable  us  to  carry  back  our  estimate  o^er  gradually 
increasing  periods,  as  we  cau  in  the  case  of  Mars;  and,  witho 
this  prec4iulion,   it  is  quite  impossible  to  be  certain  that  n 
rotation  is  missed  in  the  long  interval.     Even  in  a  short  peri 
of  two  years.  Sir  \V.  Herschel  dropped  a  rotation  in  the  case 
Mars ;  and  Venus  is  so  much  more  difficult  an  object>  and 
spots  upon  her  arc  so  little  recognisable  ( especially  where  tel 
scopes  of  difTereiit  power  have  been  made  use  of  by  the  observe 
whose  views  are  to  be  compared),  that  there  is   much  mo: 
likelihood  of  a  similar  mistake  being  made  in  her  case. 

My  former  paper  on  Mars  was  accompanit^d   by  a  plate  pr 
sentJng  eight  ideal   views   of  the  planet  ius  it  was  to  be  s 
during  the   opposition   then   approaching.     These    view^s   we 
formed  from  the  study  of  eight  drawings  of  Mars  by  Mr.  Dawi 
in  1864-5.     I  believe  the  attempt  was  the  first  that  had  ev 
been  made  to  forecast  the  physical  aspect  of  a  planet  in  this 
way.     But  I  was  not  wholly  gatisficd  with  the  charting  of  the 
planet,  and  tis  I  had  it  in  view  at  that  time  to  draw  up  a  mono- 

•aph  on  Mars,  I  ventured  to  apply  to  Mr.  Dawes  for  tracings 
►f  a  few  drawings  taken  when  the  planet  was  presented  in  other 
ways  to  us.  With  the  kindness  for  which  he  was  so  remarkable, 
and  wliich  endeared  him  so  much  to  all  who  became  acquainted 
with  liim,  he  immediately  sent  me  ten  or  twelve  drawings 
and  afterwards  scarclied  through  his  note-books  for  others.  In 
all,  if  I  remember  riglitly,  he  sent  me  twenty-one  drawangs, 
taken  in  1852  {a  most  valuable  seriea  in  this  year),  in  1856,  in 
I860,  and  in  1862. 

The  task  of  charting  Mars  from  these  drawings  was  not  so 
easy  a  one  as  might  at  first  sight  have  been  supposed,  Mr. 
Dawes  had  taken  them  at  various  hours,  and  there  were  no  ready 
means  of  determining  the  position  of  the  planet's  axis  in  each 
case.  A  tentative  process  had  to  be  gone  through — for  I  wad 
anxious  that  the  charting  of  Mars  should  be  independent  of  all 
previous  etforts  in  that  direction. 

Having  calculated  the  presentation  of  Mars  for  the  date  of 
each   drawing,   I   drew   on    tracing-paper   the   meridians    and 
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^EraUels  properly  presented  (od  the  scale — in  each  case- — of  the 

^■DrrespoDding  drawing  by  Mr.  Dawes).     Then  beginning  with 

^Uie  most  promiBing  view  I  placed  the  traciDg-paper  over  tbe 

^htdure  of  the  planet,  giving  that  position  to  the  polar  axis  which 

B^oiresponded  most  closely  with  the  a^ssigned  position  of  the  polar 

~  SDQW-CAps.     Then  on  a  projection  of  the  meridians  and  parallels 

of  a  giobe  on  tbe  equidistant  projection,  I  drew  in  the  landn  and 

I     leas  of  Mars  as  they  appeared  under  the  meridian-line^  on  the 

tr»jciog-paper.     I  next  repeated  the  process  for  other  drawings 

in  which  the  same  features  were  presented. 

At  first  there  wa-s  little  accordance  between  the  results  thus 
pencilled  on  my  chart -projection.  This  was  causetl  by  erroneous 
i  selections  of  the  axial  line  of  Mars,  which — it  must  be  reniem- 
I  l)ered— does  not  correppnnd  with  (he  position  of  the  polar  snow- 
I  caps*  But  gradually  I  began  to  get  over  this  difficulty  and 
\  the  views  began  to  show  a  much  closer  agreement.  IStill  there 
L  were  slight  discrepancies,  and  the^e,  when  reduced  as  much  as 
K  possible  by  shifting  the  assumed  position  of  the  axiR,  I  was 
H  obliged  to  ascribe  to  mich  slight  errors  as  could  not  fail  to  appear 
H  in  drawings  so  full  of  detail  und  taketi  under  such  circunistauces 
^  of  difficulty  as  were  Mr.  Dawes'  pictures.  Therefore,  Imving 
drawn  in  all  the  outlines  deducible  from  pictures  nearly  ap- 
poaching  each  other  in  phase,  I  took  a  mean  outline  through 
the  others  to  be  as  nearly  as  possible  correct. 

It  must  be  understood   that   the  amount    of  Mars'  surface 
covered  by  one  such  series  of  processes  would  be  very  much  lesa 
titan  a  full  hemisphere,  since — firstly,  the  part  of  Mars  near  the 
limb  "wafl  not  drawn  in  so  distinctly  in  Dawes*  pictures  as  the 
test,  and  secondly,  a  small  mis-drawiug  in  an  orthographic  pre- 
«entation  of  a  planet  becomes  much  more  important  as  we  leave 
the  centre  of  tie  disc,  so  that  I  did  not  consider  myself  justified 
10  using  those  delineations  which  were  not  near  the  centre.     It 
it  al»o  be  remembered  that  as  the  drawiugs  were  not  taken 
jriods  separated  by  regular  intervals  of  Martial  time,  it  was 
necessary  to  apply  to  each  a  correction  calcniatctd  according 
the   true  value  of  Mars'  rotation-period.     Thus  it  will  be 
ilood  that  before  the  whole  of  the  surface  of  Mars  had 
charted  a  considerable  amount  of  labour  bad  been  given 
to  the  subject.     Those  who  have  never  tried  work  of  this  sort 
would  hardly  be  able  to  conceive  how  perplexing  it  often   be- 
comes.    But  one  circumstance  was  very  pleasing.     1  found  that 
tha  more  carefully  I  worked  at  the  chart,  the  more  tlioroiighly 
llbe   true    value    of   Mr.  Dawes'    drawings   came    out.     I    had 
little  conception,  when  I  began  the  work,  either  of   the 
luess  of  his  vision  or  of  the  accuracy  of  his  powers  of  delioe- 
itiao.     The   tracings  he  sent  me  were  partially  covered  with 
Ij   marked    streaks   which  I  had   at  first  supposed  to  be 
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youd  a  doubt     He  used  darkeniDg  glasses  perfectly  gra- 
from  end  to  end,  and  by  this  means  was  enabled  to  obtain 
Mt  accurate  estimate  of  the  relative  brilliancy  of  various 
»f  the  disc. 

knesa  of  Jupiter*H  disc  near  the  limb  is 
_  y  to   have  been    expected.     An   opaque 

r  body  directly  illuminated  by  a  distant  luminous  orb 
appear  brightest  in  the  centre  of  its  disc ;  because  the  real 
ion  diminishes  as  the  angle  at  which   the  light  rays 
surfoce  diminishes,  and  the  apparent  brilliancy  at  any 
object  is  always  equal  to  the  real  illumination  at  tb© 

:he  case  of  Mars  then,  the  apparent  illumination  of  dif- 

parts  of  the  disc,  varies  in  a  manner  which  is  directly  the 
e  of  what  was  theoretically  to  be  expected.  Therefore,  it 
led  U9  to  determine  with  so  much  the  greater  accuracy 
\tr  the  eye  may  not  be  deceived  in  this  as  in  the  former 

I  believe  the  experiment  applied  by  Mr.  Browning  to 
*r^A  disc,  haa  never  been  applied  to  that  of  Mars,  But, 
lately,  a  series  of  photometrical  experiments  by  Dr.  ZoUner, 
Igh  not  directed  to  the  question  we  arc  considering,  but  to 
^termination  of  the  total  amount  of  light  received  from 
at  different  epochs,  yet  affords  a  satisfactory  reply  to  our 
I.  For  it  will  be  easily  understood  that  when  a  globe  is 
Juminated  strictly  according  to  the  usual  law — but,  from 
irea&on  unknown,  presents  an  anomalous  variation  of  bril- 
• — the  total  amount  of  light  received  from  it  at  different 
^ill  not  correspond  with  the  estimate  deduced  according 

usual  law.  For  example:  the  moon's  light  at  full  does  not 
D  the  moon's  light  at  the  quarter  the  proportion  which 

exist  if  the  moon  were  a  perfectly  smooth  globe,  and 
bre  illuminated  strictly  according  to  the  law  meutioued 

(in  dealing  with  Jupiter),  and  by  assuming — what  is 
rally  the  case — that  the  illumination  of  the  hemisphere  of 

turned  towards  the  sun  varies  according  to  some  law 
ding  merely  on  the  distance  from  the  central  point  of  that 
phere,  it  follows   that,  by  noting  the  amomit  of  light 
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Accordingly,  Zollner  waa   able   to   eatimate   the  anoraalo 
illumination   of  various  parts  of  Mam   disc.     He  had  alread; 
done  tfiis  in  the  case  of  the  moon,  and  bad  come  to  the  conclu- 
sion   that  the  anomalies  in  the  lunar  illumination  (mean)  are 
due  to  the  existence  of  irregularities  over  the  moon's  surface, 
and  he  estimated  the  mean  angle  of      cli nation  of  the  slopes  o 
the  lunar  mountains  to  be  Bomewbat  over  fifty  degrees. 
Burning  that  the  same  explanation  held  in  the  case  of  the  an 
malies  of  Martial   illnmiuation,  he  found  that  the  surface 
Mars  must  be  covered  with  raounLains  having  a  slope  of  about 
aeventy-six  degrees. 

But  this  view  is  utterly  untenable.  We  accept  Zdllner^s  ex< 
planation  in  the  case  of  the  moon ;  in  fact  we  may  almost  sa; 
that  it  is  obviously  the  true  one.  We  can  conceive  no  otb 
cause  avail  aide  to  produce  the  effect  considcTed,  and  further  we 
see  that  all  over  the  moon  there  are  mountains  having  very 
uteep  sides.  But  in  the  case  of  Mars  we  cannot  admit  such  an 
explanation  because  a  large  part  of  the  surface  of  the  planet 
appears  to  be  covered  with  wat^r,  and  because  also,  a  slope  of 
seventy  degrees  and  upwards  is  outrageously  steep.  Mars  ought 
to  be  covered  all  over  with  hills  shaped  like  sugar-loaves  to 
account  for  his  anomalous  illumination  in  the  way  suggested  by 
Zollner. 

To  us  a  far  more  natural  way  of  explaining  the  difficulty 
seems  to  be  the  following.  We  have  every  reason  lor  believing 
that  clouda  form  over  the  surface  of  Mars  as  over  that  of  the 
earth.  tSecchi,  Dawes,  Lockyer,  and  Browning,  agree  in  de- 
scribing effects  which  can  scarcely  be  due  to  any  other  cause- 
And  befciidea  we  shall  presently  see  that  there  is  good  reason  for 
feeling  absolutely  certain  that  the  vapour  of  water  exists  in 
large  quantities  in  the  atmosphere  of  Mars.  Now,  it  would  not 
be  a  very  bold  speculation  to  argue  from  the  observed  anomalies 
in  the  iiluniinalion  of  Mars,  that  clouds  prevail  Touch  more 
towards  morning  and  evening  (Martial)  than  in  the  middle  of 
the  day.  If  this  were  so,  it  would,  of  course,  follow  that  the 
parts  of  I^Iars  which  as  seen  from  the  sun  lie  near  the  edge  of 
the  limb,  would  be  much  more  brilliant  than  the  rest.  For 
they  are  the  parts  where  it  is  morning  or  evening  with  the  Mar- 
tialists ;  therefore  according  to  the  assumption  they  are  cloud- 
covered  ;  but  clouds  reflect  much  more  light  than  the  solid  or 
liquid  surface  of  Mars  ;  therefore  these  parta  of  the  disc  would 
Beem  proportionately  more  brilliant. 

But  we  are  not  even  required  to  make  such  an  assumption 
this.     For  if  clouds  were  pretty  uniformly  distributed  over  tb 
whole  surface  of  Mars  there  would  still  result  a  greater  brilliano; 
of  the  limb.     Consider  fig.  5  for  example.     Here  a  fourth  pai 
of  the  circuniference  of  Mars  is  supposed  to  be  illuminated  by 
the   BUB   on  the  left,  and  clouda  are   represented  which  are 
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infixed  with  perfect  uniformity  all  round  this  quadrant.   \M)ea 
light  falls  between  the  clouds  it  ia  supposed  to  be  returned 
ir   a   considerable  abaorptiou,  corresponding  to  the  shaded 
When  it  falls  on  a  cloud  it  is  supposed  to  be  returned 
?r   much    less  absorption — that    is,  to    remain  much    more 
rtlli^nt  after  reliection,  c  '^ responding  to  the  unshailed  spaces. 
And  it  is  at  once  seen  that  near  the  limb  all  the  light  is  (in  tbia 
imaginary  caae)  derived  from  reflection  at  the  clouds,  whereas, 
near  the  centre  of  the  disc,  the  larger  proportion  is  derived  from 
ledection  at  the  real  surface  of  the  planet. 
.There  is  nothing  doubtful  in  the  above  explanation  except  the 
itned  existence  of  small  clouds — invisible  sepiirately  to  the 
naked  eye.     But  this  assumption  seems  at  once  more  natural,  and 
to  explain  the  difficulty  better  than  the  sugar-loaves  of  Zollner. 
It  may  be,  however,  that  when  the  sun  is  near  the  horizon  of 
irg,  heavy  mists  hang  in  the  air,  as  happens  cotumonly  enough 
us  both  in  the  morning  and  in  the  evening.     This  would 
jount  eijually  well  for  the  oi>served  peculiarity, 
should  be  glad  to  hear  that  any  one  armed  with  a  telescope 
of  adequate  power  had  done  something  to  test  the  climatic  re- 
lations of  Mara,  and  also  the  diurnal  changes  in  the  state  of  the 
3Iartial  atmosphere.     By  noticing  at  what  part  of  the  disc  the 
[Speared  mofit  distinct  (allowance  being  made  for  real 
-  in  the  distinctness  of  the  markings),  something  might 
iMdtty  he  done  in  this  way.     The  spectroscope  also  might  be 
»lHiifared  very  efficiently  available  in  this  inqidry.     It  ha^  been 
alnsady  noticed  by  observers  that  the  winter  hemisphere  is  per* 
dbly  less  distinct  on  the  whole  than  the  summer  hemisphere. 
example,  the  features  marked  in  the  upper  halvt's  of  the 
jfi  in  Plate  XL.  may  he  expected  to  be  less  distinct  tlian 
on  the  lower.     But  then,  as  there  are  places  on   earth 
the  winter  climate  is  drier  than  elsewhere,  so  it  may  he 
irts  of  the  winter  hemisphere  of  Mars  may  be  more  dis* 
than  others.     In  considering  diuraal  changes  account  must 
tsiken   of  the  gibbosity  of  Mars  at  the  time  of  observation, 
tuse,  as  we  have  said,  the  centre  of  the  disc  of  Mars  may  be 
removed  from  the  centre  of  the  illuminuted  hemisphere. 
[Perhaps  the  most  remarkable  discovery  yet  made  respecting 
physical  condition  of  Maj-s,  Is  that  contained  io  a  com  muni- 
ion   addre^ed  to  tlie  Royal   Astronomical  Society,  by  Mr, 
iggine,  early  in  the  year  1867.    From  tins  paper  I  extract  the 
lowing  particulars, 

[On   several   occasions  during    the  opposition  of  ISC 7,  ^Ir. 

»g>:ins  was  able   to  make  observations   of  the   fipectrum    of 

planet's  light,  or,  to  use  his  own  accurate  phraseology,  "of 

solar  light  reflected  from  the  planet.''     During  these  obser- 

tions  he  saw  groups  of  lines  iu  the  blue  and  indigo  parts  of 
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the  Rpectnim.  But  the  faintness  of  this  part  oi  the  spectnini 
tlid  Dot  permit  him  to  determine  whether  tbese  lines  are  the 
ea.me  as  those  which  occur  in  the  same  part  of  the  solar  spectrum, 
or  whether  any  of  them  are  new  lines  due  to  absorption  under- 
gone by  the  light  at  reflection  from  the  planets 

He  also  detected  (as  in  former  observations)  several  strong 
lines  in  the  red  part  of  the  epectrum,  and  it  is  to  these  that  the 
chief  interest  of  his  paper  attaches.  He  t«aw  Frauuhofer's  c 
very  distinctly,  and  another  line  about  one-fourth  of  the  way 
from  c  towards  B.  As  the  latter  line  has  no  counterpart  in 
the  solar  spectrum  it  was  clearly  due  to  an  absorptive  effect 
produced  by  the  planet's  atmosphere.  On  February  14,  Mr. 
Huggins  was  able  to  detect  faint  lines  on  both  sides  of  Frauu- 
holer'fi  n.  These  lines  occupied  positions  in  the  spectrum  ap- 
parently coincident  with  groups  of  lines  which  make  their 
appearance  in  the  solar  spectrum  when  the  sun  is  low  down,  bo 
that  its  light  baa  to  traverse  the  denser  strata  of  the  atmosphere. 
It  remained  however  to  show  that  these  lines  were  produced  by 
tlje  atmosphere  of  Mars  and  not  by  that  of  our  own  earth* 
This  Mr,  Muggins  effected  in  the  following  manner :^ — ^The 
moon  was,  at  the  hour  of  observation,  somewhat  lower  down  than 
Mars,  so  that  if  the  lines  were  due  to  the  absorptive  effects  of 
our  atmosphere,  they  should  have  been  more  distinctly  marked 
in  the  spectrum  of  the  lunar  light  than  in  that  of  the  light  from 
Mars.  Rut  when  the  spectroscope  was  directed  to  the  moon 
these  lines  were  not  visible,  thus  conclusively  proving  that  the 
lines  were  caused  by  the  abw)rptive  action  of  the  Martial  atmo» 
sphere.  Mr.  lluggins  noticed  in  confirmation  of  this  that  llie 
lines  seemed  mure  distinct  in  the  light  from  the  margin  of  the 
disc,  but  he  was  not  quite  certain  on  this  point, 

Tbis  observation  proves  the  presence  of  aqueoua  vapour 
in  the  atmosphere  of  Mars,  since  the  lines  in  t|uestion  have 
been  shown  to  be  caused,  in  the  case  of  our  atmosphere,  by  the 
vapour  of  water. 

From  the  spectroscopic  analysis  of  the  darker  portions  of  the 
disc  of  Mars,  Mr.  Huggins  was  led  to  the  conclusion  that  these 
pirts  are  neutral  or  nearly  so  in  colour. 

He  considers  also  that  the  ruddy  colour  of  Mars  is  not  due  to 
the  effects  of  the  planet's  atmosphere.  Indeed,  this  seems 
aUnoat  obvious  when  we  consider  that  the  polar  spot^s  look 
perfectly  white,  or  at  least  show  not  the  slightest  tinge  of 
red,  though,  being  situated  upon  the  edge  of  the  diac,  they 
shc»uld  ejihihit  the  effects  of  the  atmosphere's  absorptive  powers 
i>n  the  rays  from  the  blue  end  of  the  spectrum,  more  strongly 
tEian  the  central  parts  of  the  disc,  where  the  light  has  pa&sed 
through  a  much  Rmuller  nmge  of  atmosphere.  Clearly  we  may 
h.uk  upon  the  red  colour  uf  parts  of  Mars  as  due  to  the  aatu 
of  the  plauefd  soil.  J 
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fREVIOUS  to  the  time  of  W.  Harvey,  life  was  coasidere^  to 
be  an  independent  principle  capable  of  beiug  added  to, 
grooved  from,  inert  matter.     Such  was  the  opitiion  of  the 
}nt  philosophers  as  allegorically  explained  l»y  the  fable  of 
letheiis,   who   animated    the  marble  statue  by  fire  stolen 
heaven.     But  our  modern  vie'w  of  life  is,  not  that  it  is 
^ndellt  of  matter   but   a  coodition   of  loatter;  in  other 
Igjthat  material  substances,  found  in  the  atmosphere  and  in 
t«  ood   animals,  influenced  by  certain  forces,  have  peculiar 
Tties  communicated  to  them.     The^e  properties  are  con- 
tilily,  sensibility,  the  power  of  growth  iu  certain  directions 
meutal  acts — the   existence  and  exercise  of  any   one  of 
which  constitute  life. 

Hifcrvey  put  forth  the  law  omne  vlvum  e^r  ovo  ;  and  since  !n's 

the  belief  has  been  general,  that  animals  and  plaots  are  de- 

from  eggs  or  seeds;  that  vitality  is  always  transmitted, 

never  created  ;  and  tliat,  where  these  fundamental  principles 

be  recognised,  the  minutene^sa  of  the  germs  and  their 

llTusion   throughout  nature,  and  more  e-jpecially  in  the 

lere,  otfer  a  sufficient  explanation  of  what  may  appear 

ms.     Nature,  it  was  argued,  must  bo   uniform  in  her 

ms,  and  analogy  warranto  our  supposing  that  the  same 

generation,  which  appliej^  to  the   higher  animals  and 

its  is  equally  applicable  to  the  lower. 

In  later  umes,  Buftbn  imagined  life,  like  matter,  to  be  in- 

^ructible.     According  to  him  every  living  molecule   had  a 

of  its  own,  and  the  method  by  which  it  manifested  its  fuuc- 

depeudo^l  on  its  association  with  other  molecules.     Thus, 

body  of  ao  animal   or  a  plant  was  the  aggregation  of  a 

[titude  of  minute  living   beings  arranged    in  a  particular 

The  death  of  the  complex  compound  was  simply  a  dis<<o- 

m  of  one  of  these  aR^ociationa,  and  the  organic  molecules 
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thus  set  at  liberty  wandered  about  until  they  once  more 
billed  with  a  plant  or  animal — here  with  a  rarmad,  there  with  a 
qimdriiped.     The  muterm  vitm  diffusa  of  John  Himt^r 
something  similar. 

In  the  present  day  physiologistft,  with  the  aasistance  of  those 
powerful  microscopes  which  opticians  have  placed  in  their  handa, 
have  traced  tlie  changes  which  ova  and  seeds  undergo  during 
their  devehipment  in  a  vast  number  of  animals  and  of  plai 
In  this  way  it  has  been  established  that  some  forms  of  anii 
life  may  be  propajjjated  without  generation  by  ptirent*;.  Si 
interruption  in  descent  Owen  has  called  parthenogene^iii,  fr 
irapBeteia,  virginity.  Thus,  two  winged  insects  will  produce  an 
animal  without  wings,  from  which  ten  or  twelve  generations 
individuals  may  be  derived  without  a  fresh  act  of  conceptit 
until  the  last  iu  the  chain  gives  forth  another  winged  ins* 
when  the  process  is  repeated — as  iu  the  case  of  the  apl 
Lastly  it  has  been  shown  that  the  very  lowest  forms  both 
vegetable  aud  animal  life  c-annot  be  traced  back  to  spores 
ova.  The  law  of  descent,  therefore,  from  parents,  JiortutgenesiSt 
which  we  recognise  in  the  higher  organismg^  changes  as  we  de- 
scend in  the  scale,  first  to  paHJienoqene^is,  where  this  direct 
descent  is  brokiTi,  and  ultimately  to  heterorjenems  in  which  it 
lost.  It  is  to  the  hist  of  these  processes  attention  is  direct! 
iu  the  present  article. 

On  making  a  cold  or  hot  infusion  of  any  vegetable  or  anii 
substance,  covering  the  vessel  with  a  piece  of  paper  so  as 
exclude  the  dust,  and  then  watching  it  every  twelve  hours,  tl 
first  change  visible  to  the  eye  is  a  slight  opalescence,  and  tl 
formation  of  a  thin  sciun  or  pellicle  that  floats  upon  the  surfa< 
Tliia  appears  at  times,  varying  from  a  few  liours  to  sevei 
days,  according  to  the  temperature  of  the  atmosphere  or  the 
nature  of  the  infusion.  On  examining  the  pellicle  or  film 
under  high  magnifying  powers,  it  is  seen  to  be  composed  of  a 
mass  of  minute  molecules,  varying  in  size  from  the  smalles^t 
visible  poiot  to  that  of  one  thirty-thousandth  of  an  inch  ia_ 
diameter.  These  molecules  are  closely  aggregated  togethi 
and  must  exist  in  incalculable  numbers.  They  constitute  tl 
primordial  mucous  layer  of  Burdach,*  and  the  proligeroi 
pellicle  of  Potichet.t  The  same  pellicle,  examined  six  hoi 
later,  shows  the  molecules  to  be  somewhat  enlarged,  and  tl 
separated  by  the  pressure  of  the  upper  glass  are  already  seea" 
here  and  there  to  be  strongly  adhering  t<igether  iu  twos  an: 
fours,  so  as  to  form  a  little  chain,  JMany  twos,  also,  have  ai 
parently  melted  together  so  as  to  form  a  short  staflTor  tilamen 
— bacterium  (fig.  1,  b)*     Twelve  hours  after  this,  it  may 

•  **Physi<>lntri(>,  par  Jnurdan,*'  tome  ii,  p.  123. 
t  "  lle'uiropime/'  p.  383, 
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Men  that  the  grouping  of  the  molecules  in  twos,  tljrees^  and 
foiire  has  become  more  general,  and  that  several  of  these  form 
jiew  groups  of  eight  lengthways.  Many  of  thera  have  melted 
ither  to  produce  longer  bacteria.     At  the  edges  of  the  mole- 
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, — fl,  ilolociilfir  Btnicture  of  the  proli^eronfl  p»llicl<?  on  its  first  appeamn(?e 
riiiiimAl  uituaioD,  l>.  Molecular  structure  of  tht-  ftame,  six  hours  after- 
The  motecuJei!*  barw  been  Bepntr&ted,  and  several  are  f*et»i»  grcmped  lugothc^r 
twM  mod  fonrs.  Some  of  these  have  m^'licd  together  so  as  to  produce  bacteria, 
nhicii  et-hibit  a  trembliog  movement,  e,  The  structure  of  the  proliferous  p^Hido 
flB  tha  Mcond  day,  iwparHtcd.  The  molecules  arc  coalescing  in  rows  and  melting 
Hiftthrf  to  form  longer  bacteria  or  vibrioH,  which  move  rapidly  acroga  the  field 
«f  the  mjowiccpe.  As  their  development  procieed^,  they  present  th<i  nppeamnco 
■rvti  bi  d,  ftttd  in  fig.  2.  e.  Long  Elamenta  eompoBed  of  adhering  maleculcs. 
lineiir. 


cnkr  masSy  and  in  the  fluid  surrounding  it,  may  now  he  seen  a 
vihmtile  movement  in  the  shorter  bacteria  and  a  serpentine 
rement  in  the  longer  ones?,  whereby  they  are  propelled  for- 
in  the  fluid — vih^io  (fig.  1,  c,  d).  From  the  second  or 
to  the  fifth  or  seventh  days,  the  vibrios  are  lengthened, 
[dently  by  apposition  of  group8  of  other  molecules,  to  their 
These  melt  together  to  form  a  filament,  whicli  may  ex- 
\d  a  third  or  half,  and  in  a  few  cases  entirely  across  the  field 
the  microscope  (fig.  2), 

Fio.  2. 


1-:==*==^ 


2, — A,  Vilirio  with  a  s#?rpeiitine  movement.  A,  Vibrio  with  one  llexuro, 
itljr  farmed  by  the  union  of  two  baotorin.  r,  Elongated  vibrio  with  one 
.  the  jtrea  of  the  movement  markwl  by  a  dotted  line,  d,  An  elongiited 
not  voriog;  a  bacterium  evidently  added  atone  extremity,  e,  An  eUmgivted 
•ith  two  dexiu^s,  moving  rapiJly  across  the  Held  of  t4ie  microscu|:HL\  An 
icm  of  ihe»e  vitiil  tttructiirefli  evidently  in<licute8  nggregatioUii  vi  b»R'teria 
nbrioDeti  of  a  certain  length  endways,  the  flexures  occurring  at  the  points  of 
SOO  diameters  linear. 


The  movements  visible  in  the  molecules  and  filaments  vary 

ending  to  the  amount  of  development.     At  first  those  which 

it  loose  in  the  fluid  exhibit  gyrations  which  cannot  be  dis- 

igtunhed  from  Brunonian  movements.     When  short  biicteria 

are  seen   these  exhibit  peculiar  vibrations — often  turn  round 
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on  their  own  tixh  in  various  directioDs,  and  slowly  cbange  their 
place.  They  rarely  dart  rapidly  through  the  fluid,  or  exhibit  a 
serpentine  motion.  But  when  the  vibrio  is  formed,  the  fila- 
ment is  pushed  forward  with  greater  or  less  velocity,  at  first 
presenting  a  wri^^'gHo^',  but,  as  it  becomes  longer,  a  more  decided 
Berpeutiue  motion.  A  distinct  flexure  can  be  seen  at  certain 
points  in  the  filaments,  between  the  groups  of  molecular  chaioa 
or  filaments.  Dumas  says  he  has  seen  the  molecules  and  bac- 
teria uniting  endways,  a  statemeot  the  correctness  of  which 
Pouchet  doubts/  On  two  occasions,  however,  I  was  fortunate 
enough  to  see  this  occurrence  as  represented  in  the  accompany- 
ing figureg.     (See  i\gH,  3  and  4*)     The  reason  this  actual  union^ 

i'lu,  3.  Fio.  4. 

6         e         d  a         h         id         «        /        g 

Pig.  3. — a,  Ptisitioii  of  two  short  Imettria.  A,  The  lower  bnf^U'riiim  was  Boen  to 
mok  down  nud  uuitt  ituolf  to  tbc>  upper,  and  them  the  two  lurocd  round  in  ubibod, 
as  in  r  and  d. 

Fig.  4. — fl,  Position  of  two  bacteria.  A,  Altered  posiiion  of  the  eame.  c,  Th« 
lower  ono  udheri&jv  to  the  upper,  rf,  The  two  tiirnins  together  to  e.  f.  Vital 
tiexure  at  tht>  middle;  and  </,  four  flexuree,  when  I  saw  lhi>  vibrio  ao  formed  qiotb 
forward  out  of  the  field  of  tie  microscope.     8U0  diamoters  linear.  ^m 

has  so  seldom  been  seen  is,  1  st.  That  it  only  occurs  at  certaii^ 
periods  of  development,  and  can  only  be  followed  by  the  eye, 
when  the  movement  are  slow  ;  2nd,  That  amidst  such  a  multi- 
tude of  tuinute  moving  bodies  it  requires  a  long  time  before 
two  eaij  be  found  exactly  on  one  plane,  and  can  be  brought  so 
accurately  into  focus  that  they  can  be  watched  for  a  sufficient 
time.  Having,  bowever,  in  the  two  instances  described  and 
figured,  actually  seen  the  coalescence,  I  can  have  no  doubt  what- 
ever that  such  is  the  true  method  of  elongation. 

It  may  frequently  be  observed,  on  again  examining  the  fluid 
in  which  these  bodies  have  been  moving  actively,  that  they  are 
all  motiouless,  evidently  dead.  This  occurs  at  various  periods, 
They  now  rapidly  disintegrate,  and  thus  a  second  molecul 
mass  or  pellicle  is  produced.  In  this,  rounded  masses  may 
seen  to  form,  whieh  strongly  refract  light  not  unlike  pus  cor 
puscles,  or  the  colourless  corpuscles  of  the  blood.  These  soon 
begin  to  move  with  a  jerking  motion  dependent  upon  a  vibrat 
cilium  attached  to  one  of  their  extremities — Montis  lejis*  In 
day  or  two  other  cilia  are  produced,  the  corpuscle  enlarges, 
nucleated,  and  swims  tbrcugh  the  fluid  evenly.     Varied  for 

•  "Nouvelles  Experience^/*  p.  116. 


'4 


55 


iy  now  occur  in  the  molecular  ma^,  dependent  on  the  tern- 
rat  u  re,  se,ai<0D  of  the  year,  exposure  to  sun-liglit,  aod  nature 
of  the  infusion,  al]  having  independt-nt  movementB.  They  have 
been  denominated  AmctbWy  Parainecia^  YoriictllcB,  Kolpoda, 
KerontE,  Glaucoma,  TrachcUus^  etc,»  etc.* 

*ouehet  describes  the  Far amecl tern  as  originating  in  the  pra- 
wns pellicle,  formed  by  the  breaking'  down  of  the  primary 
Wcteria  and  vibriones.     It  is  the  secondary  histolytic  mass  of 
ileculea  which  arrange  tJieniselves  as  seen  in  fig.  5. 


FortHniiem  of  Ova  in  ihfi  proligerovs  MenUfranf. 

lee  cf  mDlc>cuI««.  b,  The  atime  more  ndrAnced.  r,  Still  largtor  mitftt*. 
tSTttf*  aBsttming  a  ronnded  form,  e,  A  Tnitmhmne  formed  cixdnially*  ./^ 
Iv  dlffer^utiiitiou  of  the  n'>w  pirft^'t  ovum  fmni  ihe  Buri-oundiug  inoloculjir 
ff,  A  nucleus  Hpfi&rcQi.^^Po'Hehet,     2oU  diiitnetoi-s. 

It  would  occupy  too  mnch  time  to  follow  the  development  of 
all  the  forms  that  may  arise.     They  always  originate  long  after 
primary  vibrios  are  produced,  in  the  fieooiidary,  tertiary,  or 
in  hiter  molecular  masses,  resulting  from  the  diaintegration 
previous  forms, 

if  frequently  happens  that  soon  after  8ome  of  these  higher 
ifinioria  are   seen,  that  the  pellicle   falls  to  the  bottom  of  the 
lid,  where  it  constitutes  a  dense  precipitate,  and  slowly  breaks 
;  then  another  scum  forms  on  the  surface,  and  molecules, 
teria,  and  vibrios  are  agi\in  produced. 

The  varied  forms  produced  are  spuken  of  by  Ehrenberg  and 
naturalists  as  being  different  species  ;t  but  I  think  it  will 


•  See  Ehrenberg*8  *'InfuBoria.*' 
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he  found  that  the  laws,  not  only  of  molecular  but  of  alterm 
generation  and  parthenogenesis,  prevail  among  them,  and  01 
frequently  passes   into  another*     Their   production  is   largeh 
dependent  on   temperature^   state   of  the  atmosphere,  llglit 
especially  the  sun's  rays — and  other  physical  conditions. 
.  At  other  timee^  it  happens  that  the  molecular  mass,  insti 
of  being  traasforraed  into  animalcules,  gives  origin  to  minut 
fimgi»     In  this  case  the  molecules  form  small  masses,  whid 
soon  melt  together  to  constitute  a  globular  body,  from  which 
process  juts  out  on  one  side.     These  are  TuruhT,  which  give 
off  buds  which    are  soon    transformed   into  jointed    tubes 
various   diameters,   terminating  iu   rows  of  s|Jorule3  {PenicU 
Hum),  or  capsules  containing  numerous  globular  seeds  (At 
gillu^).     Occasionally  filaments   are    formed  from   the   dire 
melting  together  of  molecules  arranged  longways  {Leptothrix] 
(See  fig.  I,  e,) 

Here  also  I  think  various  forms  regarded  as  distinct  plani 
pass  into  one  another — especially  torulse,  which  are  only  ei 
bryonic  forms  of  higher  fungi.     In  all  these  cases  no  kind 
animalcule  or  fuugus  is  ever  seen  to  originate  from  pre-exi 
cells  or  larger  bodies,  but  always  from  molecules 

That  we  should  som^iraes  have  animalcules,  and  at  others 
fungi,  is  a  well-known  fact,  the  exact  causes  or  conditions  pro^ 
ducing  which  are  not  yet  explained.     The  Panspermatists, 
course,  are  of  opinion  that  the  germs  in  the  atmoi>phei*e  are 
many  kinds,  and  that  as  they  fall  into  various  infusions  th< 
produce  different  results,  in  the  same  manner  that  varieties  il 
ova  or  seeds  develop  themselves  in  peculiar  localities  or  specie 
soils.     This  assumption,  however,  seenaa  to  me  opposed  by  tl 
following  experiment:— 

If  an  infusion  be  placed  in  a  deep  glass  vessel,  which  a( 
stands  in  the  centre  of  a  ehalfow  vessel  containing  the  eani^ 
infusion^  and  the  whole  covered  with  a  large  bell  glass,  it 
be  found  in  eight  i\n.ys  that  on  the  surface  of  the  former  are" 
numerous  ciliated  animalcules,  while  on  that  of  the  latter  onb 
bacteria  and  vibrios  enist.     The  experiment  may  be  reverse 
for  if  the  shallow  vessel  be  filled  to  the  brim,  and  the  d< 
vessel  has  only  its  bottom  covered,  then  the  ciliated  raicroz< 
will  appear  in  the  former,  and  the  non-ciliated  in  the  latter,* 

It  is  difficult  to  explain  how  germs  falling  from  the  air  on  th 
same  infusion,  under  identically  similar  conditions,  with  tl 
exception  that  the  fluid  is  in  vessels  of  different  forms,  can  vi 
the  results.  Whereas  the  fact  that  the  higher  infusoria  ai 
formed  secondarily  out  of  the  disintegrated  mass  of  ti»e  simph 

•  Pouchet's  "NouTellea  Experiences,"  &c/ pp.  135,  24S-246. 
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which  can  ouly  take  place  where  that  muss  ts  considerahle 

floating  on  the  surface  of  deep  fluids,  directly  confirms  the 

leciilar  theory  of  giowth,  and  offers  an  illustration  of  how 

ive  disintegrations  give  origin  to  ditferent  formations.* 

:  the  infusoria  originate  and  are  deveU>ped  in  the  mole- 

ar  pellicle  which  floats  on  the  surface  of  putrefying  or  fer- 

nting  liquids,  has  been  admitted  by  all  who  hiive  carefully 

cbed  that  pellicle  with  the  microscope,  more  especially  by 

ing,  t  Pineau,}    Niciilet,§   Pouchet,||  Jolly  and   Musset,^ 

affbausen,**  and  MantegHzza.tt     The  question  therefore  is, 

the  molecules  that  constitute  that  pellicle  derived  from  the 

or  the  fluid — are  they  precipitated  from  above,  or  do  they 

to  the  Burface  from  below,  like  the  globules  of  the  milk 

ch  produce  cream  ? 

{ow,it  was  in  consequence  of  having  professed  to  demonstrate 
t  had  escaped  all  previous  ohservers^ — viz.  the  germs  in  the 
— that  M.  Pasteur  has  made  his  name  «o  famous.     He  tell& 
J{  that  he  did  so  by  cauaing  a  current  of  air  to  pass  through 
glafiB  tube  in  w4ncli  a  pledget  of  giin-cotton  Und  been  placed. 
ifi  was  then  dissolved  in  ether,  and  the  sediment,  allowed  to 
ct  in  a  watch-glaas.     This  sediment,  after  being  repeatedly 
ed,  and  allowetl  to  remain  in  distilletl  water  for  twenty-four 
urs  at   a  time,   is  allowed  to  dry.     A  portion  of  the  dried 
tier  is  then  put  upon  a  slide  moiHtened  with  a  weak  s^olution 
potash,  and,  being  covered  with  another  glass,  is  examined 
the  microscope.     The  results  he  has  figured ;  and,  very 
ly,  he  has  given  the  scale  of  magnifying  power  under 
icb  they  were  drawn  (fig.  10),  and  which,  by  careful  measure- 
ment ^  1  have  a^icertaiiied  to  be  180  times  linear.     These  are  his 
dmwings,  carefully  copied. 

He  says  tigs.  6  and  7  represent  organified  corpuscles  from 
collected  in  twenty-four  bonis,  from  November  16  to  17, 
59.  The  manner  in  which  the^e  drawings,  giving  t-  e  volume 
d  outline  of  the  bodies,  were  made,  is  as  follows  :  "  After  the 
»t  has  been  prepared  in  the  manner  described,  I  took  a  por- 


Sc«  •*  On  the   Molecular  Theory  of  Organ iaati on,"  by  the  Author, 
iPltieeedings  of  Royal  Society  of  Ediaburgh/'  18(11. 

8i*e  ScbaaiThaiwen,  '*  Compteft-Rendue,"  tome  Hv.  p.  1046. 
^AnaaJ«8  des  Sdences  Natarelle«,"  Stae  e^rin,  tome  iii-  p.  182.    This 
Ihinks  he  saw  disintegrated  fibres  of  ineRt  and  of  other  subatances 
dif^ctly  into  vibriooea ;  in  this  be  was  incorrect. 
J  *♦  Arcana  Natunc,"  tome  i,  p»  2, 

I  *♦  U4Jt^K»g<<iiie/'  p.  353.     •*  Nouvellea  Experiences/'  p.  111. 
f  '*  Comptee-R endue/'  tome  I.  \\  0.'i4.  *•  IMd.  tome  liv.  p.  1046, 

tt  *'  Inrtitut  Lombard, "  lHrj2,  tome  iii. 
l|  »^  Annolea  des  IScienoes  Natarelles/'  4me  fi<srie,  tome  xri,  p.  25. 
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tioB  of  it  from  the  watch-glass,  and  dilutd  it  witli  a  solution  of 
potaahf  consisting  of  5  parts  of  pota-sh  in  100  of  wat:r.  As 
8tx»n  as  I  perceived  a  globule  evidently  organised  under  the 
microscope,  I  drew  it.  This  is  how  fig.  4  was  drawn/*  *  This 
description  leaves  it  nncertain  whether  an  exact  copy  was  taken 
of  any  portion  of  the  held  of  the  microscope,  and,  therefore, 
whether  the  figure  represents  the  exact  number  of  corpuscles 
present,  and  their  relation  to  each  other.     It  only  gives  their 
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Fio,  7. 
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Fig.  9.      Fio.  10. 
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Exact  copies  of  the  Sj^rei  given  hy  M.  Pjisteur  of  the  dfiit  he  collected  on  gnn- 
csotton,  miifnifi4*d  180  diametere.  Them  should  be  compared  with  0g.  1.  nmgnified 
800  difuneters,  shotnng  what  is  seen  to  take  place  when  infusom  ar«  fornui 
Frg.  10,  eeale  of  one-hiuMlredth  of  a  millimetre. 


form.  But,  assuming  that  the  same  kind  of  demtn  strati  on 
niadtf  in  each  ca?ie,  we  have  the  relative  numbers  of  these  bodies 
taken  from  the  gun-cotton  in  fig.  6.  Fig.  7  is  another  demon- 
stration of  the  same  after  the  addition  ot  an  aqueous  sohition  of 
iodine.  Fig.  8  represents  the  organised  corpuscles  associated 
with  amorphous  particles  obtained  on  June  25  and  26, 
i860;  fig.  d,  the  dust  of  an  intense  foj^  in  the  month  of  Feb- 
ruary 1861.  In  all  these  demuustrations  he  admits  the  organ- 
ised corpuscles  are  comparatively  scarce,  because,  he  observes 
(p.  31),  it  is  frequently  necessary  to  change  the  field  in  order 
to  see  one  of  them,  whilst  at  other  times  several  could  be  seen 
together. 

iM,  Pasteur  thinks  that  these  drawin»j;s  indicate  the  number  of 
ornjanised  corpuscles  that  may  be  arrested  in  a  small  mass  of 
cotton  tbrouj^h  which  1»500  litres  of  air,  in  one  of  the  less- 
frequented  streets  of  Paris,  have  paf^sed  in  twenty-four  hours, 
aliotit.  three  or  four  yards  from  the  ground.  These  he  estimates 
at  Revera!  millions  in  a  !"tre  (p,  29). 

Now,  it  must  1  e  remembered  that  M.  Pasteur  is  a  chemist, 
and  it  will  be  admitted  by  every  lijstologist  that  no  method 
could  be  more  unsatisfactory  for  determining  either  the  nalure 
or  the  number  of  the  corpuscles  than  the  one  he  adopted.  The 
solution  of  the  cotton  in  ether,  the  frf*quent  soakings  in  water, 
the  dasiccation,  and  then  the  addition  of  a  solution  of  potash, 
must  completely  alter  the  character  of  any  living  corpuscles  in 

•  "  Annalejj  des  Sciencca  Naturellee,"  4me  edrie,  tome  xvi.  p.  25. 
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^^^HHnere.  Then  the  forms  he  assumes  to  be  organic,  are 
HH^^S^mirily  80.  They  are  exceedingly  frequent  among 
I  mineral  substances,  and  siliceous  rounded  forma  are  common, 
[which  of  course  resist  sulphuric  acid. 

f     N  .mcrous  investigations  have  been  made,  both  before  and 
finoc  M.  Pasteur  wrote,  to  rletermioe  the  nature  of  dust  floating 
in  the  atmosphere — of  that  dust,  for  example,  which  a  ray  of 
ranlight  reveals  to  us,  when  admitted  into  a  chamber.     It  con- 
gist*,  for  the  most  part,  of  different  kinds  of  starch  corpuscles ; 
the  debris  of  chjthing,  especially  filaments  of  cotton,  silk,  and 
I  Wf>ol ;  the  results  of  different  kinds  of  combustion,  whether  of 
coal  or   of  wood  ;   varioua   niineral    bodies,  globular   or  ovoid, 
amorphous  or  crystalline;  and  miQ^lte  fragments  of  insects  and 
Uegetables;  very  rarely  small  seeds  and  microscopic  animal* 
[oiies. 

I  These  eonstituents  vafy  to  such  an  extent  in  different  locali- 
Ffe,  as  to  enable  the  observer,  in  some  cases,  to  determine 
lirbence  the  dust  was  collectt^d.  Starch  corpuscles  abound  in 
llhe  neighbourhood  of  flour-millR  and  bakeries;  fragments  of 
[clothing  where  there  have  been  crowded  assemblies  of  persons, 
[cotton  and  wool  beinn;^  predominant  if  the  persons  belong  to  the 
[poorer  chksses,  and  silk  if  the  upper  classes  have  been  present ; 
[ibe  pro<:lucts  of  combustion  predominate  in  smoky  hnrali ties ; 
'mineral  particles  on  the  roads  and  highways ;  seeds,  fragments 
of  vegetables  and  insects,  in  market  places,  gardens,  &c.,  &c. 
Bu':  although  these  constiti.ent^  of  the  air  vary  in  different 
fpJaces,  infusoria,  produced  in  all  of  them,  are  identically  the 

IPSliB  haa  been  tested  in  various  ways.  The  dust  has  been 
imsacked  to  discover  organic  ^'enus— collected  and  carefully 
sxamiTied  with  the  microscope,  near  the  soil,  and  on  the  sura- 
puts  of  the  highest  buildings,  not  only  in  frequented,  but  in 
Wesert  places;  in  crowded  assemblies,  as  well  as  in  empty 
[G^jthic  cathedrals  and  ancient  vaults — in  the  ancient  palace  of 
KKamack,  on  the  banks  of  th^  Nile  ;  in  the  tomb  of  K harases  II. 
wt  the  cxtrt  mity  of  the  Desert ;  as  well  as  in  the  central  cbara- 
Bk  of  the  great  pyramid  of  Ghizeh,  The  chief  elenient  of  the 
mBbi  collected  in  these  places  hiis  been  found  to  be  starch  cor- 
jrascles.!  Large  quantities  of  air  have  been  drawn  through 
by  aspirators,  and  collected  on  cotton,  in  distilled  water,  or 
:ed  on  glass.  The  featliery  snow,  which,  falling  through 
atmosphere,  may  be  well  supposed  to  collect  its  contents, 
been  melted,  and  the  precipitate  carefully  collected.  The 
cnumations  of  marshy  places,  such  as  those  of  the  Maremma  in 

•  Pouchet's  **  NouTellea  Expdriencee,"  p.  73,  et  wj, 
t  Pouchet*a  "  Il^St^rog^aie/'  p.  446, 
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Tuacany,  have  been  specially  investigated.*     The  laiyDges 
mucous  pulmonary  surfaces  of  numerous  animals  have    I 
explored,  even  to  the  inmost  bone  cavities  of  birds.     On  the 
summit  of  Mont  Blanc,  amidst  eternal  snow :  on  the  glaciers  of 
the  Jura  and  of  the  Pyrenees,  and  in  the  deep  crevasse  ;t  on 
the  burning  plains  of  Egypt,  and  in  the  markets  of  Constanti- 
nople, the  dust   of  the  atmosphere  has  been   microscopicalb 
examined,  and   in  all  with  a   like  negative  result  as   to    thi 
existence  of  germs.     Nowhere  could  they  be  seen,  nor  if  a  fe^ 
in  the  opinion  of  some,  were  visible,  could  they  in  any  waj 
account   for  the  multitude  of  minute  infusoria,  which,  in  al 
these  localities,  not  only  readily  spring  up  in  putrid  fluids,  but 
in  every  instance  are  identically  the  same.J 

Indeed,  on  examining  the  drawings  of  M.  Pasteur  (see  figj 
6  to  9),  let  us  suppose  that  the  few  bodies  he  has  figured  ai 
truly  sporules,  as  he  believes  them  to  be,  which  have  preserv* 

Fio.  II, 
3,     4.      5.  6. 


L  1-_L     J  ^ 


1,       2. 

Stftgcs  ID  the  Dtivelopmeat  of  Vibriones,     800  di^meterB  lini^r. 

their  form — after  the  action  of  ether,  several  soakings  of  twet  ty- 
four  hours  each  in  water,  the  desiccation*  and  subsequent  raix-_ 
ture  with  a  weak  solution  of  potash.     How,  it  may  be  ask< 
could  these  bodies  produce  the  incalculable  millions  of  minut^ 
molecules  in  the  smallest  fragment  of  the  pellicle  we  can  tranafe 
to  our  microscopes,  in  which,  as  we  have  seen,  the  infusoria  ori' 
ginate  ?     It  has  been  supposed  that,  on  falling  from  the  air,  the^ 
undergo  rapid   division,  and  spread   over  the  surface  with  thi 
greatest  rapidity ;  but  no  one  has  ever  seen  this  remarkalde  ph( 
nomenon,  and  the  slightest  consideration  must  show  that  such 
an  assumption  is  completely  adverse  to  what  can  be  readily  d< 
monstrated  on  the  surface  of  every  infusion*     Thus,  there  c^in 
DO  doubt  that  the  minutest  molecules  are  formed  first,  and  tl 
bacteria,  vibrios,  and  filaments,  last.    Supposing  that  the  primi 
molecules,  figured  No,  I,  in  Fig.  11,  enlarge  to  a  certain  point 
No.  2,  and  then  divide,  how  is  it  possible  to  explain  the  formi 
tion  of  elongated  filaments  at  all  ?     Surely  the  idea  of  tb( 
rapid  multiplication  by  division  is  opposed  to  that  of  their  pow< 
of  elongating  into  bacteria  and  vibrios,  whether  by  aggregatii 

•  L.  Oigot*8  **  Recherchee  cxp^rimentales  sur  la  Natuic  des  flmanatic 
mar^ageueeA,*'  Paris,  1869.  **  RechercKoa  mr  TAir  ties  Mareiiunes  de 
ToBcane,"  par  M.  E,  Bechi.     "  Ct^mptes-Kendus/'  tome  lii.  p.  862. 

•I-  **  Compt^B-Rendua,"  tome  hii*  p,  568, 

X  "  Nouvellea  Exp^riencea,"  p.  76, 
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^Hrowth  from  their  extremities.  It  may  frequently  be  seen 
HTKo.  3  is  composed  of  molecules  of  exactly  the  same  size  as 
Pfo.  2,  which  are  floating  loose — a  fact  in  favour  of  their  coale- 
^^ce  rather  than  of  their  division,  as  then  they  would  be  re- 
^^h  to  half  the  size.  It  is  more  probable  that  although  the 
flEller  molecules  may  increase  by  imbibition  of  fluids,  they 
IttTeyet  a  constant  tendency  to  aggregate  together  and  melt  iuto 
Une  another.  No.  3  is  not  a  proof  of  No.  2  dividing,  but  of  two 
[nolcctilefi  coalescing;  and  when  they  unite,  they  form  No,  4. 
[Two  or  more  of  these  uniting,  form  Noa.  5  and  6.  When  a 
itniilar  process  to  this  goes  on  in  mineral  bodies,  as  shown  by 
Mr.  Kiiiney,  •  it  cannot  suggest  division,  but  union ;  and  this  for 
Mp  obvious  reason,  that  the  former  would  lead  to  disintegration, 
Mfereas,  it  can  be  seen  in  one  case  as  in  the  other,  that  develop- 
ment is  the  result.  In  shorty  in  the  same  manner  as  a  tube  is 
formed  by  a  coalescence  of  cells,  so  is  this  minute  vibratile 
ribrio  formed  by  the  coalescence  of  molecules.  It  may  be 
argued,  however,  that  each  m(decule  elongates  itself — tliat  is, 
>io,  2  is  converted  into  No.  4;  this  into  Nor.  5  and  6 ;  and  that 
No,  3  are  sporules  or  ova,  caused  by  the  disintegration  of  No.  6. 
JEtot  tbi«  view  is  opposed  by  the  fact  that  Nos.  I,  2,  and  3  are 
■Bn  before  Nos.  4,  5,  and  6  are  produced.  Of  this  all  have 
nHsfied  themselves  who  have  examined  aoimal  and  vegetable 
infusions;  and  the  conclusion,  therefure,  cannot  be  resisted, 
timt  the  vibrios  are  derived  from  the  molecules,  and  not  the 
molrcules  from  the  vibrios. 

But  it  may  also  be  supposed,  that  while  some  have  the  pro- 
^y  of  dividing,  others  are  capable  of  elongjiting  or  aggregat- 
ing ;  but  this  view  is  not  only  opposed  to  ohgervatiou,  but  is  at 
variance  with  all  that  we  know  of  embryonic  development  in 
its  and  animals.     When  a  plant  consists  of  a  single  structural 
lent,  such   as  a  cell  or  a  tube,  it  will,  I  think,  be  admitted 
growth  in  the  sense  of  increased  hulk,  and  growth  in  the 
r«(fEi9e  of  multiplication  of  parts  by  division,  do  not  proceed  at 
^tl*e  same  moment  of  time.     Every  plant  and  animal  follows,  in 
Itbitf  respect,  the  same  law.     Nutrition  is  carried  on  up  to  a  cer- 
'tajn  point  of  maturity,  and  then,  and  not  till  then,  does  gener- 
ation, or  the  sejiaratiou   of  partvS  to    form   new  creatures,  take 
place.     When  plants  and  animals  are  complex  in  their  structure^ 

I  one  organ  or  segment  may  be  growing,  while  another  is  didn- 
tcgrating;  but  in  individual  organs  there  is  a  period  for  growth 
and  reparation,  and  a  period  for  division  or  separation.     Hence, 
it  iM-«-niM  to  me,  1  am  correct  in  thinking    that  if  the   primary 
;V*e  on  the  surface  of  an  infusion  possess  the  property  <>f 
1^,   they  cannot  also,  at   the  same  moment,  possess  the 
•  "Ott  lh«  Mixle  of  Fonnation  of  ShelLj,'*  &c.|  p.  12.    8ro.    London 
186$. 
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propertj  of  elongating  and  forming  fflaments.  The  one  fimc- 
tion  IB  subversive  of  the  other.  While,  then,  a  cell  or  a  vibrio 
may  po.^sesa  the  property  of  growth  and  division,  these  two 
functions  muBt  be  exercised  at  different  periods  of  time — so 
that,  in  reference  to  the  early  stage  of  formation,  if  the  mole- 
cules divide,  bacteria,  'vdbrios,  and  filaments  could  not  be  formed* 
A  mass  of  vibrionic  molecules  is  not  a  compound  or«^ani8m ;  it 
is  a  mere  aggregation  of  similar  simple  elements.  Each  of  these 
in  passing  through  certain  phases  of  development  may  be 
arrested,  or  reach  maturity  at  various  periods,  so  that  we  fre- 
quently see  different  forms  present  at  one  time ;  but  that  the 
same  forms  and  the  same  stages  of  growth  should  exhibit  di- 
rectly opposite  functions,  is  surely  not  in  accordance  with  phy- 
eiological  knowledge. 

The  conclusion  we  must  arrive  at  therefore  is,  that  the  mole- 
cules seen  on  the  surface  of  infusions  out  of  which  animalcules 
and  fungi  are  produced,  are  not  derived  from  the  air. 

Neither  can  they  be  supposed  to  pre-exist  in  the  fluid, 
then  they  would  be  readily  seen,  which  they  never  are  at  tin 
commencement.  On  this  point  nothing  can  be  clearer  thi 
the  microscopical  evidence,  so  that  it  results  from  the  facts  an( 
arguments  which  have  been  stated,  that  the  more  simple  in- 
fuaoria  do  not  originate  from  cells  or  minute  germs  at  all, 
whether  in  the  atmosphere  or  in  the  fluid.  This  is  the  almost 
universal  conviction  of  histologists  who  have  carefully  investi- 
gated the  matter. 

Again,  it  is  almost  universally  considered  that  the  heat  of 
boiling  water  or  cold  at  zero  will  destroy  all  kinds  of  animal 
and  vegetable  life.  Indeed,  to  ima*(ine  that  the  minute  mcile- 
cules  or  vibrios  of  which  we  have  been  speaking,  or  small  ova 
and  spnrules  consisting  of  oleo-albuminous  matter  without  any 
envelope,  would  remain  in  boiling  water  for  hours  and  retail!^ 
their  vitality,  must  be  regarded  as  a  violent  assumption.  Thre^| 
or  four  minutes'  boiling  of  a  hen's  egg  not  only  kills  it,  but 
converts  its  whole  substance  into  a  hard  mass.  There  is  no 
seed  known,  which,  when  taken  out  of  its  indurated  shell  or  case, 
is  capable  of  germinating  after  being  boiled  for  a  short  time.* 
Yet  nothing  is  more  certain  than  that  long  ebullition  of  various 
infusions  has  wholly  failed  to  prevent  the  ibrmation  in  them 
animal  and  vegetable  growths. 

Poiichet  and  others  have  frequently  performed  the  followinj 
experiment :  An  open  flask  was  plunged  into  and  tilled  with 


ta^[ 
n<^^ 


•  Sec  &ome  conclusive  experimcnta  iTcently  performed  on  tliis  Bubject  by 
l^Ieunier.  **  Coniptes-Rendus,"  toraelxii.  p.  9i>i!.  See  also  I'ouchet's  "Ex- 
periment* on  the  Seeds  of  Mwlicngo  from  Brazil."  '•  Comptes-Ilendu*/* 
toine  Ixii,  p,  041. 
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eooction   of  barley  which  had  heen  hoiliiif*  for  six  hours.     A 

ffopper  was  introduced  iuto  it  below  the  liquid,  and  on  taking 

it  out  the  whole  neck  of  the  flask  was  immediately  pluuged  into 

Iting    sealing-wax,   and    hermetically  cluaed.     In   six    days 

e  yeast  was  observed  in  it,  at  a   temperature  of  18°  cent^ 

e  following  day  the  temperature  waa  raised  suddenly  to  27**, 

en   the  flask   burst,  and  then  it  waa   seen  by  the  naked  eye, 

and  by  the  microscope,  that  it  contained  a  notable  quantity  of 

Now,  yeast  is  a  plant,  which  was  thus  proved  to  have 

in  an  infusion  that  had  long  been  boiling,  aod  from  which 

ospheric  air  had  been  expelled. 

therefore,   neither  calcined   air,  sulphuric   acid,    Iir|uor 
l^m-cotton,  or  a  boiling  temperature   have   failed   to 
vent  the  production  of  infusoria,  or  destroy  the  supposed 
8  in  the  air  or  infusion,  I  determined,  in  1863,  to  try  tfie 
eta  of  all  these  destructive  agents,  with  the  exception  of  the 
t»  at  once,  and  witii  the  greateiit  pf>ssihle  care.     Ttie  residts 
numerou«  experiments  carried  on  in  tlti^  manner  and  v.iried 
in  many  ways  demonstrate  that  when  nothing  but  air,  exptised 
to  and  filtered  through  agents  most  destructive   to  animal  and 
^^egetaljle  life,  is  brought  into  contact  with  organic  liquids,  in- 
^^poria  are  Bt ill  produced. 

^^  It  is  now  acJmitted  by  M.  Pasteur  that  the  boiling  tempera- 
ture, that  is,  100°  centigrade,  does   not  prevent  the  growth   of 
tbe  supposed  germs  in  the  atmosjjhere;  but  instead  of  consider- 
iog  Ibis  fact  hostile  to  his  theory,  he  concludes  from  it  that  the 
germs  have  tlie  power  of  resisting  that  amount  of  heat,  and  of 
being   most   tenacious    of  life;    but   he  says   130**  centigrade 
always  destroys  their  vitality.     M.  Pouchet,  however,  has  phown 
the  air,  and  the  organic  matter  when  placed   in   boiling 
r,  will  germinate  after  they  have  been  exposed  to  a  heat 
even  150°,  and  he  says  it  may  be  raised  to  i!00°  centigrade, 

yet  animalcules  and  fungi  will  develop  themselves.! 

In  the  same  manner,  air  and  infusions  exposed  to  intense 

still  produce  animahniles,  but,  according  to  Pasteur,  not  so 

ily.     Twenty  flasks  containing   boiled  infusions,  and   from 

ich  the  air  was  expelled,  were  opened  by  him  with  excessive 

ution   on   the  Mer  de  Glace  at  Montanvert  on  fht  Jura, 

Notwithstanding  the  purity  and   extreme   coldness   of  the  air 

iofusoria  appeared  in  five  of  his  flasks. 

As  an  illustration  of  the  manner  in  which  the  controversy  on 

subject   has  been  carried  on  in  the  Imperial  Ac^dfUiy  of 

ences  in  Paris,  I  niay  give  a  short  account  of  that  portion  of 

referring  to  the  Glacier  experiments.      MM.  Pouehet,  Jolly, 

Mufiset  opened  eight  similar  flasks  used  by  M.  Pasteur  at 

t  *' Comptes-Itendue,"  tome  1.  p.  1015. 
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Montanvert,  on  the  Glacier  of  the  Maladetta^  in  the  Spanish 
Pyieiiee*i,  9,000  feet  above  the  sea,  and  3,000  feet  higher  than 
that  of  MoDtanvert,  usini^  all  the  precautions  requireti  by  M. 
Pasteur,  In  adJition,  before  cutting  off  the  ends  of  their  her- 
metically sealed  tube^  with  a  file,  previously  heated  by  a  lamp, 
they  held  the  flasks  above  their  heads.  Notwithstanding,  in- 
fuworia  appeared  in  all  the  infusions  a  few  days  afterwards.* 

To  this  camniunicatit  n,  presented  to  the  Academy,  Sept,  21, 
18G3j  M.  Pasteur  replies,  Nov.  2,t  fayinfj  that  he  is  rejoiced 
that  bis  learned  adversaries  have  gone  to  such  an  altitude  t 
repeat  his  experiments ;  but  observes  that  they  did  not  tak 
the  necessary  precautions.  They  only  had  eight  flasks,  whereai 
he  had  tw^enty ;  they  shook  their  tiasks  before  opening  thera, 
which  he  took  care  not  to  do ;  and  they  had  the  imprudence  t^J 
uae  a  file  instead  of  a  pair  of  pincers  with  long  branches, 
heated  in  the  tiame  of  a  bun  p.  He  says  that  the  thumb  and 
fingers  holding  the  file  were  too  near  the  opening  into  the  flask, 
and  may  have  conveyed  germs  there,  especially  as  they  were 
not  passed  through  the  flame,  as  the  file  was.J  H^  defies  thern, 
if  they  take  sufficient  precautions,  to  obtain  infusoria  in  all 
their  flasks,^ 

MM.  Jolly  and   ISInssot  accept  the   defiance  of  M,  Pasteur, 
Nov*  16,11  ^^^i  ii^  f^^U  on  the  13tli  of  June  following,  they  send  J 
a  memoir  to  the  Academy,  stating  that  they  had  returned  t<^| 
the  Maladetta,  this  time  with  twenty -two  fltisks — that  is,  two 
more  than  were  used  by  M.  Piisteur— fulfilled  all  his  conditions, 
not  forgetting  the  pincers  with  long  branches,  properly  heatedj 
and  found  that  infusoria  appeared  in  every  flask  without  exce] 
tion  in  four  days  ;ir  and  s<3  ended  this  part  of  the  controversy. 

The  only  conclusion  I  can  draw  from  the  numerous  conti 
dictory  and  ingenious  communications  presented  to  the  Academ] 
of  Sciences  during  the  hist  eight  ^'^ears  on  this  matter  is,  thj 
not  the  slightest  proof  js  given  by  tlie  rbeniists,  with  M.  Pai^teii 
at  their  head,  tliat  fermentation  and  putrefaction  are  necessarily 
dependent  on  living  germs  existinj;  in  tfje  atmosphere.     Thai 
rather  tend  to  show  that  these   are  phenomena  of  a  chemi< 
nature,  as  was  ably  maintained  by  Liebig.**     We  mnst  conclude 
therefore,  that  living  germs  are   not  necessarily  the  cause 
putrefaction  and  fermentation  ;  neither  is  it  necessary  to  believe 
that  ferments  are  living  at  all — they  may  be  dead.     This,  if  n< 
admitted,  seems  to  be  impltrd  hy  Pasteur  himself,  who  tells  us 
he  can  now  excite  these  processes,  not  by  fresh  yeast  only,  but 

«  "  Comptes-Uundus/*  tome  Ivii.  p.  558.     f  Ibid.  p.  724. 

X  Ihid.  p.  725.  $   I!,id.  p.  720. 

II  Ibid.  pp.  842-845.  ^  Ibid,  tome  hi.  p.  1122. 

••  '*  Lettera  on  Cbemistiy,"  letters  18  mid  10, 
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)T  the  ashes  of  yeast.*     That  they  may  be  induced  by  dead 
;anic  matter,  which  has  been  subjected  to  a  direct  tempera- 
of  150^  or  200°  centigrade — a  heat  utterly  incompatible 
llh  the  existence  of  hfe — we  Lave  seen  to  have  been  proved 
fhj  Pouchet,   Jolly,    Musset,   and    others.     Whilst,    then,   the 
fifiuists  have  entirely  failed  in  proving  their  case,  the  micro- 
Kpl&al  evidence  is  wholly  opposed  to  the  existence  of  atmo- 
heric  genns. 

[The  idea  that  these  imaginary  germ's  were  the  cause  of  putre- 
tion,  of  disease,  of  blights  among  vegetables,  and  other  evils, 
;inated  with  Kircher  and  the  patholugists  of  the  seventeenth 
itury.     It  has  been  frequently  revived,  but  always  sh<jwn  to 
erroneous.     In  1852,  cholera  wa^s  supposed  to  be  occasioned 
a  fnnj^is  that  really  existed  in  the  dejections,  but  which  Mr. 
wk  pointed  out  was  the   iiredo  segehnn  of  diseased  wheat, 
licb  enteretl  the  body  in  the  form  of  bread.     Certain  well- 
>wn  parasitic  diseases  are  spread  by  contact,  such  as  scabies, 
^1iich«  as  it  depends  upon  an  insect  burrowing  in  the  skin, 
lay  b«?  understood  to  crawl  from  one  person  to  another.  Favus, 
or  scald  head,  wliich  consists  of  a  parasitic  plant  growing  on  the 
Ip,  also,  I  succeeded,  in  1841,  in  proving  might  be  commu- 
ted to  otherwise  healthy  persons ;  f  but  many  of  our  un- 
ionably  infectious  diseases,  such  as    smallpox,  scarlatina, 
ftles,  and  typhus,  have  no  such  origin.     It  has  been  attempted 
to  be    proved,    indeed,  by   Leniaire,J  that   in  the  condensed 
^mpours  of  hospitals  and  otlier  putrid  localitie.s,  vibrios  may  be 
tnd ;  but  that  vibrios  are  tlie  cause  of  these  various  diseases, 
not  only  not  proved,  but  from  what  has  been  stated,  is  highly 
iprobable. 

Wliat,  then,  it  may  be  asked,  is  the  origin  of  the  infusoria, 

!tabl«  and  animal,  that  we   find   in   organic  fluids  during 

mtation  and  putrefaction  ?     In  answer  to  this  question,  I 

?r  they  originate  in  oleo-album incus  molecules,  which  are 

led   in  organic  fluids,  and  which,  floating  to  the  surface, 

the  pellicle  or  proligerous  matter.     There,  under  the  ia- 

ice  of  varied  conditions,  such  as  temperature,  light,  chemical 

tchanges,  density,  pressure,  and  composition  of  atmospheric 

[air,  and  of  the  fluid,  &c.,  the  molecules,  by  their  coalescence, 

luce  the  lower  forms  of  vegetable  and  animal  life. 

Hallier,  describing  the  development  of  FenicUlimn  cruMa- 

|«ttin,  tells  us  that,  after  all  movement  in  the  primary  molecular 

Hi4M  has  ceased,  the  molecules  arrange  themselves  in  long  lines, 

•liich  he  calls  Leptothrix  chains  (fig.  I,/),     From  the  melting 

*  **Coinpte9-Rendu8,"  tome  Ivi.  pp.  418,  419. 

*  *"      -!ie  Author^s  paper  on  Parasitic  Fungi,^"  Trans.  Royal  Sociefy  of 
J,  1842." 

*  '•  t'oniptes-Rendufi,*'  tome  lix,  pp*  317-428  ^ 
TOU  niL KO.  3L1X,                            F 
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together  of  these,  the  delicate  filaments  forming  Leptothrix 
bv/xxUia  are  evidently  produced ;  and  these,  according  to  him> 
by  further  development,  pass  into  PenicUlium  cruataceum. 
Why  the  molecules  should  sometimes  arrange  themselves  in 
long  rows,  and  at  others  into  rounded  masses  (compare  fig.  1,/ 
and  fig.  5,  a),  is  probably  dependent  on  varying  degrees  of 
limpidity  and  viscosity.  But  why  both  these  forms  of  molecular 
matter  should  sometimes  possess  an  inherent  power  of  contrac- 
tility, and  at  others  not,  it  is  impossible  as  yet  even  to  surmise. 
But,  on  the  determination  of  this  point,  the  variations  existing 
between  the  different  kinds  of  fermentation  and  putrefaction 
are  evidently  dependent. 
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PROFESSOR  O^^EN*S  ANATOMY.* 

FR  QilMpttMl  two  yoars  we  have  wtiite^l  patiently  for  the  Appeamnce  of 
th«  lUiniS  oompletiiig'  Professor  Owen's  treatise  on  Vertebrate  Ana- 
tomv,  mid  nnw  that  it  has  been  iasued,  we  uiuat  confess  to  being  disap- 
]KMQted  with  it  aa  a  whole.     We  do  not  mean  to  imply  that  the  book 
which  U  now  bt^fore  ua  is  inferior  to  those  which  have  preceded  it»  or  that 
it  is  devoid  of  value  or  interest.     But  we  had  expected  to  find  in  it  that 
the  author  hjul  done  justice  to  those  fellow-labourers  in  the  field  of  science 
■dpui  ho  hmi  previously  overlooked  or  miyintei-preted,  and  we  are  sorry 
^bre  that  onr  antidpatiojis  have  been  unfulfilled.     Kay,  more  than  thia, 
▼©find  the  author  still  ignoriog  the  labourfi  of  our  ablest  anatomists,  still 
•Itirring   over   the  grave   objectionj?    that    have    been    urged  against  his 
tkwB,  tmd  still  indul|jring  that  bitter  invective  and  that  canstic  flarcasm 
▼hicii  we  are  accustomed  to  look  upon  as  indisseverable  from  hia  writings. 
Further,  indeed,  we  perceive  that  he  has  gone  out  of  hb  way  to  expend 
bis  vituperative  powers  in  a  most  unfair  attack  upon  ourselves,  because,  in 
eununon  with  the  "  London  Reviewer/'  we  were  the  first  to  show  that  he  not 
wJt  admitted  the  fact-basis  of  Mr.  Darwin's  theory,  but  even  went  so  far  8a  to 
ij  dum  tt>  bein^  the  originator  of  the  theory'  itself.   It  would  be  needless  to 
ipt  now  any  justification  of  the  course  we  then  adopted :  the  mere  fact 
tu  the  last  edition  of  his  "  Origin  of  Species  "  Mr.  Darwin  fully  recog- 
OUT  position  is  quite  sufficient  for  us.     If  further  explanation  were 
,,  it  would  be  found  in  the  ver}'  attack  to  which  we  refer,  siuM 
Owen's  remarks,  when  divested  of  that  obscurity  characteristic 
Angularly  verbose  mode  of  expression,  adequately  support  the  belief 
we  still  contend  for,  that  Professor  Owen  has  admitted  all  facts 
which  the  theory  of  natural  selection  is  based.    It  is  for  the  above  rea- 
sooa,  then,  that  we  confess  our  disappoint mont. 

In  an  analysis  of  the  portion  of  the  volume  devoted  to  anatomical 
fionciderations  we  shall  be  as  brief  as  possible,  avoiding  quotation  because  of 
ibe  Author's  wordy  mode  of  descriptirm  and  inexact  and  tedious  style.  The 
tbifd  volume  continues  the  subject  of  mnmmaliati  anatomy  dealt  within  the 
and  treats  upon  the  nervous,  circulating^  reepiratoryi  alimentary, 
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tegiimentary,  and  generative  systems,  tlje  subject  of  development  beiiiff  in- 
diided   under  tho  lust   head.     Besides  the  various  chapters  in  wliich  the 
anatomy  is  treated  upon,  there  is  a  final  chapter,  in  which  Professor  Owen 
lava  down  general  ronduaiocs,  of  wide  rangre  of  application,  of  considerahle 
interest,  and  in   some   inatancea   of  no   little  irrelevancy  to  the   subject- 
matter  of  the  work,     Tbroughout  the  volume  there  is  of  course  little  that 
is  new,  seeinp;  that  the  author  has  had  to  deal  with  points   of  atructure 
already  described   in  his  various  memoirs  and  communications    to  learned 
bodit^«.     But  there  is  even  less  of  reference  to  recent  researches  than  we 
had  a  ri^'ht  to  expect  from  the  Superintendent  of  the  natural  historv'  depart- 
ment uf  the  first  scientific  institution  iu  the  kmgdom.     Of  all  the  anatomical 
chopters,  that  on  the  nervous  system  is,  from  its  numerous  associations  with 
great  hiiilogiLal  problems,  and  from  the  well-known  discrepancy  between  the 
author's  opinion  nnd  the  facts  adduced  by  other  anatomists,  at  once  the  most 
interesting  and  remarkable.   Passing  by  Professor  Owen's  tendency  to  employ 
a  terminology  peculiarly  his  ov,  n,  an  J  by  no  means  constant,  we  find  one  of  ihe 
most  striking  features  in  this  chapter  to  be  a  repetition  of  the  opinions  laid 
do-wn  before,  m  reference  to  the  characteristics  of  the  tnaminalian  brain.    Our 
readers  iir»^  doubtless  aware  that  Profe.ssor  Owen  has  formed  a  clasaificHtiou  of 
Mammalia  based  on  the  structure  of  the  brain.     II©  divides  the  mammals 
into  four  groups;  1.  Arvhtrtcephaifff  including  man  only,  and  especially  cha- 
racterised by  the  presence  of  a  cerebrum  which  completely  covers  in  the 
cerebellum.   2.  fh/rettcephala.   The  animals  in  this  group  have  not  this  cha- 
racter of  cerebrum  covering  the  cerebellum,  but  then  the  two  halves  of  the 
cerebrum  an?  united  by  a  commissure  called  *' corpus  callosum,"  and  the  con- 
volutions are  convoluted.    3.  LisBencephalttf  in  which,  according  to  Professor 
Oweu,  the  surface  of  the  brain  ia  smooth,  but  there  is  still  a  corpus  caIIo- 
aum.     \tlA  4.  Lyencepkalii^  in  which  there  w  a  negation  of  all   the  above 
characters:  the  cerebellum  is  uncovered  by  cerebrum,  the  latter  is  smooth, 
ftnd  there  is  no  corpus  callosum.    This  scheme  of  division  was  laid  down 
Bome  nine  years  ago  by  Professor  Owen  in  a  memoir  before  the  Linnean 
Societv,  and  the  definition  of  the  groups  or  aubclaases  was  pretty  nearly 
as  we  have  given   it.     There   is,  however,  in  anatomy,   as  in  all   other 
sciences  an  improvement  in  1803  on  the  knowledge  of  1860,  and  in  ac- 
cordance with   this  improvement,  it   has   been  found  necessary   to  reject 
very  materially  the  grounds  on  which  the  author  established  this  divii«ion  ol 
mninmab.     It  might  be  thought  that  Professor  Owen  would   have  seen 
reason  to  alter  his  views  too.     Not  so.     True  to  the  vulgar  proverb,  he  has 
adhered  with  unusual  tenacity  to  his  \'iews  expressed  nine  years  since. 
And  meanwhile  what  are  the  changes  in  facts  ?   These  changes — the  author 
denies  some  of  them,  but  the  whole  world  of  anatomists  is  against  him — are ; 
1.  That  the  cerebrum  of  man  ia  not  the  only  one  which  covere  the  cere-»] 
belluiu,  but  that  man  holds  this  in  common  with  certain  Quadrumana^ — thiB* 
Professor  Owen  admits;  and  2.  That  certain  lyencephalous  mammals  have 
an  imperfect  but  still  distinct  corpus  calloium — this  Professor  Owen  deniM.^ 
It  is  very  curious  then,  bearing  th<3se  statements  in  mind,  to  observe  thej 
overstrained  analogies,  the  unfnir  force  gi\cn  to  certain  facts,  the  general 
epeciol-pleading  ingenuity,  and  withal  the  suppression  of  antagoniatic  ob- 
servation, which  the  writer  exhibits  all  through  this  chapter  on  the  nervouA 
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jljfflrni.  n«  advances  no  new  fuctB,  takea  little  cognizimce  of  later  inquirers, 
aod  aereithfltas,  with  an  audacity  wbich  no  writer  leea  {^ted  in  wenpons  of 
kote  would  venture  on,  he  nrg^es  the  accuracj  of  thi»  old  sjatem  of  claawiti- 
aliaa.  We  CJUinot  but  re^et  this  for  the  credit  of  English  scit'nce  abroad ; 
iff  tkerp  is  no  intelligent  foreigner,  capable  of  rejiding  Professor  Owen's 
«iidag%  who  am,  fail  to  »ee  that  tho  brain -dividi on  of  mammala  ia  now  the 
■eract  shivd  of  a  worn-out  niarosmic  and  all  hut  defunct  g^menilisation^ 

Of  Ike  other  chapters  in  this  third  volume,  we  may  say  of  them  that  they 
CBBiMin  hanllv  anvthiug  that  is  not  to  be  found  in  the  original  memoira  from 
which  tli«y  aueni  to  be  tahen  bodily.  Here  and  therCj,  indeed,  en  parenth^se^ 
Wt  ftod  a  sneerin;;  reference  to  some  opponejit,  or  a  foot-note  explanatory  of 
mam  sew  technicality,  but  beyond  this  nothing  of  special  interest.  The 
Iter  on  the  digne-stive  syMcm,  in  which  the  teeth  are  classified  and  described, 
ta  hig:he^t  interest  from  the  clrcumatanee  that  the  author  has 
A  rational  system  of  elasaifiration,  founded  on  development — 
I  which,  in  nearly  CTery  other  iustance,  he  regards  as  unphilopophic. 
tM,  too,  in  this  chuptcr  a  feature  of  special  import  to  the  student  of 
hbtology;  it  relates  to  the  question  of  the  development  of  teeth, 
latter,  according  to  Profeisaor  Owen,  are  e&aentially  dermic  structurea, 
li*,  a*  a  contemporary  haa  pointed  out,  aritea  from  a  misconception  which 
«utbor,  in  conimon  with  numeroua  other  anatomists,  has  fallen  into,  The 
i«»  ridtttions  of  the  derma  Ui  the  epidermia,  and  of  both  to  what  [a  styled 
ha»Sf  tij*>nt  membrone,  wns  first,  if  we  remember  aright,  pointed  out  by 
Iltfsk-y  in  }jis  excellent  articlo  on  *'TeguraeLtary  Appendages/'  in 
'i  "  Cycloptedia  of  Anatomy/^  Mr.  Huxley  there  demouatrated  that  tho 
lOOOAsts  of  two  Btiata,  winch  become  dilTerentiftted  in  opp«>8ito  directions 
•  lone  or  belt  of  indifferent  tissue  (hosenient  membrane),  the  outer  one 
ie  called  ecderon  (epidermis),  and  the  inner  he  termed  enderon  (derma), 
this  view  of  the  homologies  of  the  two  structures  (and  it  eeems  the 
philtx-uphical  one),  it  is  clear  that  the  teeth  would  not  he  as  Professor 
jntfl  them,  purely  dtrmal  structuren?,  but  would  come  under  the 
epidermal  or  ccderottif  structures.  The  chnpter  on  the  circulatorj* 
contains  an  account  of  the  varied  forms  of  apparatus  employed  in 
diitrilinting  the  blood  over  tho  body  of  mamniala,  from  the  lowest  group 
if  toman.  In  this  the  author  advances  the  opiolon,  which  he  i^ays  he  urged 
ij  years  ago,  tliat  the  p^/rmaneiit  or  red  globule  of  the  human  blood 
by  division  from  the  white  globule.  lie  states  that  his  obser^a* 
on  the  blood  corpuscle  of  Pemmeles  "suggested  the  idea  that  such 
disc  wns  undergoing  a  spontaneous  subdivision  into  smaller  vesicles," 
io  thinlcs  that  the  reaoarchcs  of  Dr.  Hoberta,  of  Manchester,  and  Mr, 
lartnn  Jones  bear  out  this  view.  But  so  far  ^  the  quutation  from  Dr. 
>U*rt«'8  paper,  which  the  author  gives,  is  concerned  it  is  cleiir  that  the  opijiion 
vt'Tx  diiTerent  from  that  of  Pioftssor  Owtm.  Tiie  liitter  says  that  tho 
itself  divides,  but  Dr.  liobertj,  as  cited  by  I'rofesaor  Owen, 
H  of  divij>>ion  of  the  nucleus,  for  he  says,  **  a  number  of  tho 
irere  aeen  in  the  process  of  division  •  •  •  •  There  was  evidence 
ie«e  secondary  nuclei  were  set  free  in  the  blood,  and  by  subsequent 
sol,"'  &c.,  **  developed  into  red  blood  disca,^'  Agaio,  we  may  say  on 
iiuthority,  that  ^,  Wharton  Jonea'a  obeerTationa  do  not  in  the 
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funtest  maimer  confirm  tkia  oliserT&tion  of  the  author's,  as  thev  go  to  prore 
that  the  red  g-lobulf  is  the  liherated  cniire  nucleus  of  the  white  cospuscl 
Indt'cd,  thia  discovery  of  Professor  Owen's  aeema  to  he  altogether  iiniqi 
Thero   are   many  other  pomts  in   the  histology  of  this  Tolume  on  whi 
we  think  the  tt*jt  requires  correction.     Such  are,  for  inatance,  the  accoun 
of  the  structure  of  the  liver,  the  spleen,  and  the  akin. 

The  chapter  on  the  development  of  the  homa  of  mammal^^  and  espedaUj 
of  the  CervidfD^  contains  a  good  deal  of  original  matter,  and  suggests  many 
curious  pixibltiiiis  for  the  speculative  physiologist.     The  same  may  be  said 
the  eecticm  devotf?d  to  the  ^'  peculiar  glands  of  mantmiilia/'     The  account 
the  development  of  the  ovum  is  little  more  than   an  abridgement  of  the 
results  of  Yon  Bar's  and  Martin  Barry's  inquiries. 

It  is  in  the  final  cliapter,  which  is  headed  "  General  Conclusions/'  that 
the  author  shows  himself  to  most  and  lea^t  Advantage,  and   in  which  be 
discusses  all  the  great  questions  which  have  been  such  bones  of  contention 
among  naturalists  almost  since  the  time  of  Cuvier,  and  especially  within  the 
last  ten  or  fifteen  years.     Teleology,  origin  and  extinction  of  apeciea,  the  law 
of  derivation,  and  Mr.  Darwin,  are  here  dealt  with  briefly  and  with  vigour, 
and  ill  the  last  couple  of  pages  the  author  declares  himself  the  champion  of 
opontaneous  generation,  and  analyses  tiie  soid  to  an  extent  which  will  hardly 
aatiaty  divines.     It  is  very  difficult  for  one  unpossessed  of  Professor  Owen's 
higher  intelligence  to  grasp  what  it  is  exactly  that  the  author  dties  believe  in : 
and  if,  therefore,  we  once  more  misinterpret  (?)  him  we  must  beg  his  pardon 
and  plead  his  comploxity  of  style  as  our  excuse.     But  so  far  as  wo  can  gather 
from  his  pages,  Professor  Owen  pushes  the  question  raised  by  naturalistsjiiat 
one  sta^e  back  and  no  more.     He  denies  the  successive  creation  of  types ;  he 
admits  the  formation  of  new  groups  as  a  result  of  variation,  but  he  contenda 
Ujat  all  this  is  the  oporatiou  of  a  definite  law  which  was  first  established  by 
the  Cruiiitor.     lie  thus,  to  our  minds*  ditlors  but  very  little  from  tlie  disciplea 
of  Mr.  DarwiD,  sjive  that  he   holds    that  natural  S(dection  is  inadequate 
to  expltdn  the  preservation  of  species,  whilst  he  otters  no  alteruative  exp 
nation  of  his  own.     Clearly  the  distinction  between  the  author  and 
Darwin  is  in  the  rendering  of   the  teiiu  '*  natural  selection."      Profi 
Owen  wittingly  misconstrues  Mr,  Darwin's  conception  of  the  expression, 
ynll  persist  in  assorting  that  Mr.  Darwin  personifies  nature  as  an  intellige: 
entity.     This  is  wrong ;  and  it  is  grosjsly  unfair  to  ilr,  Darwin,  who  simp! 
employed  the  word  as  a  convenient  mode  of  expressing  a  number  of  pheno- 
mena called  "  natural."     We  think,  therefore,   that  Professor  Owen,  w 
but  two  and  a  half  yeajt<  ago  laid  claim  to  being  the  originator  of  t! 
principle  on  which  the  theory  of  natural  selection  is  based,  stands,  by  a  eerii 
of  admis*(inns^   cooTicted  of  Darwiiiianiani.     Whether   Mr.    Darwin   will* 
welcome  him  among  his  numerous  converts  remains  to  be  seen.     Of  one 
thing  we  are  quite  convinced,  thnt  if  the  charge  of  temerity  may  he  urged 
against  Mr.  Darwin  for  advancing  an  hypothesis  he  cannot  demonstrate,  it 
may  with  tenfold  more  justice  be  brought  against  the  author.     In  the  veiy 
page  on  which  he  repudiates  natural  selection  as  without  basis  in  fact,  he 
himself  starts  the  profoundly'  ridiculous  theory  that  the  horse  and  donkey 
were  predestined  and  prepared  for  man,  because  the  Creator  felt  that  the  two 
latter  were  essential  to  man's  welfare  and  civiliiation,  aaaigning  aa  an  argu- 
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iUtfi  preposterous  Bp«M:u]&iion,  lib  own  emotions  on  entering 
tug  jjfround  at  Ep*om  IjelVn'o  tht;  start  for  the  Derby,"  WiJJ 
Oven  tell  us  whether  he  thuiksthe  steam  en^ae,  and  the  compaas, 
nd  Um  electric  telegraph  were  prepared  and  destined  in  a  similar  manner, 
«9d  if  Bot,  where  he  discerns  that  superior  intelligence  which  selected  the 
fcttner  tet  of  influence*  rather  than  the  latter  ? 
Tlw*  m'»**t  startling  phase  of  the  author's  mental  devolopment  is  that  which 
'  '"la  iteelf  in  his  open  conviction  of  the  Tiews  of  M.  Pouchet.  This 
|i;iin  and  snrprise  not  n  few  of  his  "creationist''  supporters  considerably. 
\vL  we  thiuJE  it  in  the  oue  "  saving  clause  **  in  the  volume,  the  one  risdeem- 
iaf  feature  of  a  work  which,  however  comprehensive,  is  so  full  of  ohjecdon- 
ibJ*  (KMHirm  that  we  trust  it  may  not  be  accepted  ubroad  ns  the  reflex  of 
Bcitisb  sQcneo,  We  are  certainly  of  opinion  that  on  this  one  point  of  spon- 
tneoiu  geDeratioo  Professor  Owen  has  allowed  his  mind  to  arrive  at  an  un- 
bilsied  conclusion,  and  in  this  solitary  instance  we  think  ho  is  in  advance 
of  iufl  ctm/rhrrt  in  tliis  country,  with  the  single  exception  of  Dr.  Iluj^hes 
BefUiett  of  Edinburgh,  whose  able  assay  in  our  present  number  is  in  gr^at 
a  demonstration  of  the  principle  of  heterogeny.  Profess^tr  Owen 
his  mind  op<=nIy  and  honeatjy  on  this  question,  and  lends  the  weight 
<lf  his  authority  to  tlie  side  of  heterodoxy.  Hut  it  is  heterodoxy  which  we 
nut  think  we  go  too  far  in  asserting  will  soon  be  very  generally  accepted. 
^kinur  at  the  work  which  Professor  Owen  has  just  completed  as  a  whole 
mu"!  Hiy,  as  we  did  at  first,  that  it  disappoints  us.  On  the  other  hand, 
arc  boxind  to  confess  that  it  contains  a  huge  store  of  anatomical  facts, 
that  one©  the  reader  has  mastered  Professor  Owen's  style  ho  will  find  a 
lUwr  fiftsdnation  in  the  book. 


^^  THE  STUDY  OF  EV^SECTS.* 

T\R.  'PACKARD,  who  is  a  couatimt  contributor  to  th«  pagev  of  our  inte- 
^  resting  contemporarj-^  the  Amft^vnn  Natttra/ist,  and  who  is  a  careful 
ftudcnt  of  insect-lifo  and  structure,  has  in  the  work  now  published  given  us 
only  a  guide  to  the  study  of  insects  stoologically,  but  a  very  excellent 
ktoniii-ol  treatise  on  the  class  lusecta.  In  addition,  he  has  oOered  some 
of  great  practical  value  on  the  insects  injurious  and  beneficinl  to 
The  illustrations,  which,  like  those  of  moat  American  works  on 
r,  &r«  printed  in  white  on  a  black  ground,  are  both  handsome  and 
i,  And  in  some  instances  are  taken  from  the  fine  memoir  presented 
to  the  Boston  Natural  History  Society  by  I'rofessor  Wyman.  The 
of  the  development  of  the  ovum  seems  to  ua  to  be  exceedingly  well 
aod  intelligibly  stated.  The  author  has  not  merely  transferred  the  atate- 
i&«nt  Ckf  9ome  text  book  to  bis  pages,  but  has  drawn  abundantly  on  his  own 
original  observations,  and  has  made  frequent  reference  to  the  valuable  in- 
iMtigattona  of  Zaddach  and  Rathke.  We  wish  we  had  space  at  our  disposal 


»'A  Ouide  to  the  Study  of  Insects/'  by  A.  S.  Packard,  jun,.  H-D, 
U.S.     1868. 
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to  da  justice  t*^  tlie  Author  }>y  quotiog  from  his  descriptinna,  Ijiit  m  ^e  can- 
not Tre  must  be  content  with  exjiretBiajj;'  our  entire  iind  unqunlitied  Approral 
of  \m  ItiLoiira.  In  the  second  part  nf  hid  work  he  treats!  upon  the  geo- 
graphical distributioo  of  iDsect**,  Ibeir  diseases,  their  habits  and  variationa, 
and  gives  ample  inslructinDs  (the  best  we  have  met  with)  aa  to  their  cap- 
ture and  preservation.  Finnlly,  he  supplies  a  moat  coiuprohensive  entomo- 
logieal  bibliography,  which  he  airanges  under  the  heads  of  General  Works, 
IMorpholo^',  Anatomy  and  Physiology,  Embryology,  Fossil  la^ects,  and 
IVriodical  Work*  now  in  course  of  publication.  The  illustrations  intercalated 
with  the  letter-presa  are  morw  than  seventy  in  number,  and  there  are  several^ 
handsome  page  plates.  Type  aud  paper  have  the  usual  excellent  qualities  of^ 
American  books.  Altogether,  we  are  immensely  pleased  with  this  work. 
It  is  assuredly  all  in  all  the  fullest,  most  modem,  and  moat  clearly-written 
treatise  on  in&ects  we  have  ever  wen,  and  we  heartily  commend  it  to  our 
readers'  notice,  feeling  certain  their  judgment  of  its  merits  will  not  be  lesa 
fjivouriible  than  our  owm 


HEAT  .INI)   CHEMISTRY* 


for     I 


STUDENTS  wbo  are  going  up  for  the  matriculation  pass  examination 
^  the  Univei-sity  of  London,  are  examined  ju  ceitain  branches  of  PhyaicfJ 
Science^  and  among-  others,  in  the  departmenta  which  form  the  above 
heading.  It  is  for  the  readers  of  thia  class  that  the  author  of  the  manual 
under  notice  has  attempted  to  provide.  Mr.  Guthrie  evidently  thinks  that 
even  elementary  treatises  like  thoiie  of  Balfour  8lewart  are  of  too  dilH- 
cult  a  characterj  and  that  works  like  that  of  Lavdner  ore  too  general  for 
the  re<|uirements  of  ilw  London  Univerj?ity.  lie  has  therefore  attemp 
to  compile  a  book  which,  while  avoiding  the  mathematical  details  of  high 
treatises,  abould  bring  together,  in  clear  and  intulJigible  language}  the 
leading  phenomena  and  laws  uf  heat  and  of  non-metallic  chemistry.  Ilia 
endeavour.')  liavo  been  in  some  measure  succes^ful^  and  in  some  degree  al*o 
have  failed  in  their  purpose.  For  instance,  while  he  has  treated  the  subj 
of  heat  in  accordance  with  the  aim  he  had  in  view,  he  has  fallen  short 
his  aim  in  dealing  with  the  chemistrj'  of  the  nou-metalUc  elements, 
statement  of  ours  applies  both  absolutely  and  relatively — the  phyaicfi 
better  than  the  chi-mLitry ;  and  while  the  former,  though  general, 
accurate  and  Irderably  well  in  keeping  with  recent  research,  the  latter  i 
all  respects  an  inipericet  Inhour.  The  mode  of  arrangement  pursued  in 
treating  upon  both  subjects  is  the  eonvenieut  one  of  separate,  numbered 
paragraphri;  and  these  latter  are  all  the  more  useful  to  the  student  trom  the 
fact  that  the  author  has  (ippended  a  number  of  examination  questions,  the 
numbers  follo\^*ing  which,  are  those  of  the  para^fTflphs  in  which  the  gubstau(» 
of  the  answers  is  to  be  iound,  We  question  whether  the  author's  definition 
of  he)it — *' that  it  is  the  force  which  tends  to  cause  the  change  in  the  tem- 
peratura  of  bodies" — is  as  thoroughly  Mtiafactoiy  as  our  knowledge  of  t©m- 


•  "  The  Elements  of  Heat  and  of  Non-metallic  Chemistry."   By  Frederick 
Guthrie,  B.A.  (Lond.),  Fh.D.,  F.R.aE,    London :  Van  Voorst     1808. 
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tare  phenomena  would  enable  iw  to  construct ;  bnt  perhaps  it  is  more 
lily  comprehended  by  the  student  than  any  more  lengthy  definition  in- 
Iviog  a  referenre  to  the  vibmtioua  of  matter.  I'he  chemical  part  of  the 
is  not  at  all  what  it  onght  to  have  been»  Mr.  Guthrie  miist  surely 
4iware  that  neither  in  the  University  of  London,  nor  in  any  of  our  metro- 
>Utaji  lecture  theatres,  is  either  hia  nomenclature  or  his  notation  Likely  lo 
he  fticeii-ed  vdih  farour.  If  Mr.  Guthrie  would  he  counselled  by  ug,  he 
wroiild  immediately  set  about  the  rerision  of  this  book;  and  if  he  does,  he 
irill  no  doubt  produce  a  clear,  accurate,  and  useful  handbook  for  candidates 
iiar  tli6  IfOndon  Univenity  matriculations. 


ARTIFICIAL  SELECTION  AMONG   MEN* 

lT  the  Anthropological  Society  of  London  sboidd  not  exclusively  con- 
its  inquiries  to  man  as  he  has  been^  but  should  give  a  little  attentioa 
the  human  race  aa  it  might  be,  is  the  view  herein  expressed  by  Mr.  Bray. 
Whatever  may  be  the  force  of  this  opinion,  it  does  not  follow  from  ita 
rea»oaaMeness  that  it  must  necessarily  full  exclusively  to  the  F.S.A,L.8 
lor  it«  ftoIutioD.  Indeed,  we  see  no  reason  why  the  problem  should  not  be 
generaUy  in  many  other  natural  science  bodies.  But  we  fear  that 
kpreeent  condition  of  our  social  system  there  is  an  impassable  barrier  to 
researches  such  aa  that  Mr.  Bray  sugpests,  so  far  at  least  as  their  practical 
^plication  is  concerned.  And  it  is  only  by  practical  experiment  that  such 
ie»tions  as  that  of  the  improvement  of  the  human  race  by  artificial  selec- 
cftu  be  satislactorily  decided.  It  i.s  for  this  reason  that  Mr.  Bmy's  pro- 
foaal  striked  ua  aa  being  extravagantly  Utopiau.  It  it^  from  thi»  circumstance 
alco  that  we  refuse  to  di*cus»  it  in  our  pages.  We  do  not,  however,  on  that 
Kxyiaot  reject  Mr.  Bray's  idea  aa  one  unworthy  of  consideration  in  the 
ihitract.  So  far  from  this,  indeed,  we  think  that  those  who  are  versed  in  the 
doctrines  of  modem  philosophy ;  those  who  have  already  seen  the  absurdity 
unreal  entiti»>s  called  Pneuma  and  Phusis  and  Psuke  will  read  the 
r*fl  remarks  with  a  conviction  that  there  is  something  In  bis  theory. 
And  even  if  they  do  not  go  so  far,  they  cannot  but  derive  pleasure  from 
teading  hia  forcible  English,  and  profit  from  pondering  on  his  very  suggestive 
limafk^  on  the  physics  of  metaphyi^ics,  if  we  may  use  such  an  Ilibemianiiai. 
The  one  blemi»h  which  the  author  shows,  ia  his  somewhat  irrational  advocacy 
of  Oil] 'a  Phrenology.  This  surprises  us  considerablj^  for  Mr.  Bray  has  paid 
lOonall  degree  of  attention  to  some  of  our  finest  works  on  Physiology  and 
hychology,  and  we  can  only  regard  it  as  one  of  those  prejudices  which  are 
often  pnraeitic  on  even  abler  brains  than  hU. 


••  The  Science  of  Man  :  a  Birds  eye  View  of  the  wide  and  fertile  Field 
of  Anthropology."    By  Charles  Bray.     London :  Longmans,  184J8. 
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THE  EAST  INDIAN  ARCHIPELAGO* 

r'  may  be  fairly  laid  down  as  a  proposition  to  which  there  are  Terr  fei 
exceptions,  that  books  of  travel  contain  a  small  amount  of  novel  mati4 
diluted  with  an  enormous  quantity  of  vapid  personal  detail  and  iI1-dige£ 
personal  reflection.     This  is  especially  true  of  works  on  Africa,  but  it  hoi 
good  for  nearly  all  get>g:raphicAl  Uteratiire,  and  we  fear  that  it  Ls  in 
measure  applicable  to  the  handsome  volume  which  Mr.  Murray  haa  ji 
iasued.     We  would  not  be  understood  to  imply  that  Mr.  Bickmore  has 
added  to  our  knowledge  of  the  extrewely  interestiug  country  he  ha**  trnvelh 
inj  but  we  fe«l  we  are  thoroughly  justihed  in  aihrming  that  everything  new 
in  bifi  narrative  might  ea**ily  have  been  stated  in  thirty  or  forty  ]>agea 
of  the  five  or  six  hundred  of  which  his  book  conaists.     The  author  wei^| 
out,  he  tella  us  in  his  preface,  to  Amboinaj  to  re-coHcct  the  ehulls  tiguro^H 
in  Riunphius'  "  Eariteit  Kamer;  *'  and  it  is,  in  our  opinion,  to  be  regretted 
that  he  did  not  confine  his  publi.^hed  observations  to  the  scientific  point 
which  came  under  his  notice.     In  fact,  Mr.  Bickmore    has  given  un 
account  of  a  scientific  exploration^  which  ha«  been  productive  of  little  or 
scientific  results.     It  is  most  initating,  in  reading  this  work,  to  find  h< 
many  splendid  opportunitiea  of  re&parch  have  been  overlooked  in  the  desl] 
to  run  rflpidly  over  a  huge  tract   of  country,  and  in  the  effort  to 
sensatioDHl  superticialities,     Whcu  %vo  find  a  coupli?  of  our  own  countrymen 
going  on  a  two  months'  voyage  to  the  Furoo  Islands,  and  bringing  us  home 
fiwits  and  suggestions  which  throw  light  on  a  hundred  scientific  problem?, 
it  is  with  a  feeling  of  inexpressible  cnntemi)t  that  we  accept  the  paltvy 
results  which  the  author  of  the  preiaent  volume  has  with  wearisome  mono- 
tony of  style  sjii'ead  out  over  nearly  (KX)  pages.     When  we  think  of  what 
Darwin  or  Edward  Forbes  would  have  learaed  in  the  course  of  an  expedi- 
tion like  that  of  Mi*.  Bickmore,  we  cannot  congratulate  '*  the  friends 
Scii^nce  in  Boston  and  Cambridge  "  on  their  success  in  selecting  the  auth< 
to  add  to  our  scientific  knowleilge  of  the  great  Eastern  Arcliipclago.     As 
pleasant  book  tif  adventure  for  those  who  know  little  or  nothing  of  this  pf 
of  the  world,  we  can  commend  the  volume ;  as  a  luxuriously   illustrate 
and  omomontal  appendage  to  the  drawing-room  table,  we  can  speak  equ* 
well  of  it ;  but  as  an  addition  to  scientific  literature  it  has  little  or  no  vrIi 
We  have  often  in  these  pages  protested  against  the  petty  self-vanity  i 
travellers,  who  on  every  pnge  of  their  works  paiiide  the  common-place  ii 
cidents  of  their  domestic  life  before  their  readers,  and  who  so  often  inllit 
npon  us  their  efforts  at  "  magnificent  composition."     But  it  would  seem  as 
if  all  travellers  were  alike,  and  Mr.  Bickmore  must  be  added  to  those  wh^H 
have  gone  before  him.     Tliere  Bro  numerous  references  in  his  Travels  toH 
scientilic  points  of  intercet,  and  there  in  a  list  of  biixls  given  in  the  Appendix, 
but  we  find  without  exception  that  the  problem  or  the  observation  or  the 


•  **  Travels  in  the  East  Indian  Archipelago,"     By  Albert  S.  Bickmoi 
M.A,,  Fellow  of  the  Geo^nphicnl  Societ?  of  London,  Professor  of  Natu: 
History  in   Madison    Umveraitv,  Uamilton,   New  York.     London  :  John 
Murray,  18^. 
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pbenamenon  refi&rred  to  in  the  text  is  deserted  in  Unnne^  and  thnt  the  author 
tbnsts  it  aside  to  tell  us  of  his  own  tlioug^hta  or  of  eome  other  equally 
UDiiiteT^Uiig  or  unprofitdhle  subject.  By  the  waj,  we  would  sug-iifest  it 
12  a  metaphysical  problem  for  thoae  ciirioug  ju  these  matters,  why  it  is  that 
when  A  man  tuakes  a  voyage,  and  writes  a  book  deacribiog  it,  he  fancies 
It  the  dreary  recital  of  his  breakfasts  and  his  suppers,  hia  emotions  ei- 
ttd.  by  the  beautiful,  and  wordy  sentiuieutality  that  he  would  under  otlier 
itoDcea  ridicule,  prove  a  fasoiuation  sutticient  to  induce  one  to  wade 
(rough  some  hundred  pages  of  prolonged  weariness  ?  If  anyone  could  aolvo 
lis,  and  propose  a  remedy,  he  ought  to  have  a  statue.  To  Mr.  Murray 
thanks  are  due  for  nearly  forty  handsome  plates,  which  delineate  numerous 
ing,  though  hardly  novel  objects. 


1»0PULAR  Oleics/ 

'OTWrrilST.-VNDDsG  the  very  high  opinion  that  we  hold  and  that 
we  have  frequently  expressed  concerning  scientific  investigation  in 
lerica,  we  niitet  confers  that  the  handhook.«^  published  by  our  brfithrcn  at 
»e  uther  *ideof  the  Atlantic  are  anything  but  i-epreseutative  of  the  present 
of  science.  We  find  that  is  the  case  in  nearly  every  department  of 
so  much  so  that  it  might  bo  said  that  the  beat  scientific  tre^itiaes 
Bied  by  the  Americans  are  repruiLs  of  En|jU»h  works.  Is  it  not  thnn  a 
4|uc0ti(m  whether  the  absence  of  an  inturnatiooal  copyright  law  is  not  the 
cuueofthie?  American  publishers  lind  it  cheaper  to  print  goo<l  English 
Woks  for  which  they  pay  nothing,  than  to  add  an  author^a  to  a  printer's  bill. 
These  reflections  are  suggested  by  Mr.  Nugent'a  "Treatise  on  Optics,"  a 
book  of  which  we  can  only  say,  that  if  it  represents  the  knowledge  of  the 
of  Ugkt  in  America,  American  science  must  be  at  b  very  low  ebb.  We 
lever  in  the  whole  courae  of  our  career  of  criticism  met  with  so 
a  work  as  this ;  it  is  elementary  without  being  clear,  diffuse 
being  comprehensive.  It  conttiins  no  reference  to  the  more  modem 
dODA  of  optics,  and  ita  account  of  the  physiology  of  vision  is  simply 
tiooloas.  The  author  alleges  that  such  a  treatise  as  his  '*  has  long  been  a 
ideratum  **  for  schoola  and  colleges*  This  alone  shows  how  little  he 
^s  of  the  literature  of  the  subject.  With  such  excellent  works  as  Gal- 
dth  and  Ilaughton's  ** Manual,"  and  Ganot's  Physics,  Golding  Bird's, 
jott'ft,  and  Lardner's  general  troatues,  we  think  our  schools  have  been 
li  better  cared  for  than  Mr.  Nugent  suspects.  Such  hooks  as  those 
in  every  respect  superior  both  in  clearness  of  stj'le,  appropriateness 
ttration,  antl  reference  to  recent  progress,  thtrn  the  work  upon  our  table, 
fttgent's  diagrams  are  in  many  cases  quite  antique,  nnd,  save  in  the 
(((.•graphic  section,  are  insulBcient.  The  following  paragraph,  containing 
author's  hypothesis  of  '*  adaptation,"  is  a  sample  of  this  work,  and  is 


M^  on  Optica;  or,  Light  and  Sight  Theoretically  and  Prac- 
By  E,  Xugf^nt,  C.E.,  ex- Principal  of  Commercial,  Nautical, 
•ijg  College,  New  York.     London:  Virtue, 


yjTZLu.  «nrTT»3.  xetitv. 

r£  ?«".'iiiiiinign.  nf  ^n  -vnac  9cid» :  *  I  as  SFan^lr  indiiied  to 
■c  ^ft  -r^  aons  3wf  s  nrflfiimg  ificwniw  W  a  aoct  of  g»lTanic 
:  X  3y -av  KonnuBf  «f  E^kt  proeeediiig  from 
"fie  iiRB  ic  '=iiB  KiaiiL  »wj>mr^nf  cpjQ  tiie  ^i*****"*^  from 
rOfc.  -Sii  "nn**im"!.»  if  ?at  agVy"  k/t.  Tkb  is  oertainlT 
X  smaiLT  -prihrwim*  -»  siacL  T^  mosC  interestiiig 
ifiuM'n  rocis.  taoc  if  ^yrcwriggy.  I^i  been  left  antoiiched, 


P:-»>li?5  CHEMISrBY.* 


F>V3X?3  CHnGETS^T  'aa£  wa  s:  aa^  t^  idsossi^  text-book,  at 
afcL  «vgn:»  3l  nbamaL  saisuk  Z3ic  =  w  vitb  riztcC  we  fomid  that  its 

dacT  ffimui  aan^  imb.    W5:ajz  lait  laR  Zim  jvas  tbe  sdence  of  ehemistry 

ieim  3r  tan  AsoacauBis  it  i?iii^  w-iafai.  if  tfer  wxe  to  dip  into  a  tieatiBe 
4f  3i>-2xr.  ±n£  =:  ar  anoj  pams»  •^xiafr  asisleQifiUe.  FownesV  Manual  had 
B9t  fifC  jmot  wEm  ^a»  aiTC^  aad  rat^eqmaKdj  h  had  for  some  Tears  fallen 
ixG3  a  xsie  osKQtsst,  Is  ^5  pr««ieas  editui  it  regains  it?  former  high 
■*— "^r  atnL  Uinsp.  ?ae  r^x-xne  wka^  Mr.  Watts  and  Dr.  Bence  Jones 
hacvt  ^tpw  jp^ctfiK  itf  *ryfngs  era-  aaore  than  a  thoaaazid  pag«s,  and  is  there- 
§3Pt  3ir  smki  jft^'or  ix  imt  seadest  viio  woaJd  master  its  contents,  it  must 
W  stai  "ss-  V»  -xm^rasscskxaJAr  ^t  best  haad-bocA  in  our  language.  The 
fJAL  :i  ^e  jctsiBm  «iiaaB  is  madi  the  same  as  before.  The  first  part 
«f  t^  book  3>  ^fT^re^fi  ^Y-  f&Tsic».  the  second  to  inorganic  and  the  third  to 
tt:f*i.'i*  cSfeEfisfery.  T^  lenaaaokigT  is  that  now  imiTersallv  employed  hoth 
in  this  OAkBiri  aai  a£e>.i*l.  aad  the  notation  is-  the  same  as  that  used  in 
Watts's  KctKiBazT,  aai  xnry  ccnerallT  adopted  among  English  chemists.  The 
pbjscal  porti£Mi  is  tbe  weakest  part  of  the  book,  yet  it  is  excellently  done, 
and  it  inclndea  icfeRDce  to  most  of  the  new  facts  in  natural  philosophy. 
The  soljects  of  electiical  resistance  and  spectrom  analysiB  might,  perhaps, 
bare  been  move  Mlj  given,  bat  this  is  not  of  moch  importance.  The 
chemical  division  of  the  work  is  admirahle ;  especially  so  is  the  lucid  and 
foiciUe  chapter  on  diemical  philosophy,  which  Mr.  Watts  has  entirely  re- 
written. The  greater  part  of  the  oiganic  chemistrr  is  new,  especially  the 
sections  on  the  hydrocazbona,  alcohols,  and  acids.  We  hare  not  space  to 
refer  to  the  system  of  daasification  adopted  by  the  Editors,  nor  can  we  point 
out  the  many  typographical  errors  which  we  have  discovered.  We  must, 
therefore,  conclude  with  a  hope  that  the  publisher  may  issue  a  list  of 
errata,  and  a  oonviction  that  the  student  who  possesses  this  mrmual  is 
armed  against  all  the  contingencies  of  modem  examinations  in  chemistry. 
''  Fownes^  Bfanual,'*  as  it  is  popularly  styled,  is  clear,  comprehensive, 
modem,  and  easy  of  reference. 

•  "A  Manual  of  Chemistry,  Theoretical  and  Practical,"  by  George  Fownes, 
F.R.S.,  late  Professor  of  Chemistry  in  University  College,  London.  Tenth 
edition.    Ix>ndon :  Churchill,  1868. 
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PIirSIOLOGICAL  ESSAYS.* 

^pnE  Reriewe  which  appear  now-a-days  in  some  of  our  heavy  artillery  of 
-1-  literature,  partake  more  of  the  easay  than  the  critique.  Indeed,  folk 
have  come  so  much  to  disregard  the  criticism  of  writers,  nnd  to  form  their 
own  judgtnent  on  books,  that  anything  like  a  lengthy  critical  survey  of  a 
insk  would  he  received  with  disfavour  nnd  would  be  detrimental  to  the 
wtHkre  of  the  journal  in  which  it  appeared.  People  like  to  read  something 
ihatintereata  them,  and  if  a  notice  of  a  hook  is  a  long-  one^  it  will  not  be  read 
anleia  it  is  eomething  more  than  a  notice.  Hence  it  is  the  custom  for  a 
Kviewer  to  (1)  select  a*^  taking  title  ;  *"  (2)  then  to  labour  with  ^ri&sor?  and 
pwte  to  disembowel  a  number  of  books  and  so  construct,  by  ingenious  dove- 
titliag  of  quotations,  a  readable  e^sny,  and  (3)  to  make  a  foot-note  of  the 
titles  of  the  mutilated  works,  and  finally  serve  up,  as  the  coukery  hooka  say, 
with  a  little  preliminary  garnish.  Of  this  kind  of  stall'  is  our  modem 
Qjunlierij'  Review.  In  the  book  upon  our  table,  Dr.  Child  reprints  such 
a  MfiaB  of  essays  and  offers  them  in  collected  form  to  the  public^  We  can 
«y  of  them  that  they  are  interesting  and  even  instniotivt>p  but  that  they  are 
miical  we  do  distinctly  deny.  Even  when  they  display  an  air  of  criticism 
lie  review  (?)  of  the  **  Memoirs  on  Ileterogeny/'  it  is  clearly  the 
^^  Til  of  foreg-one  conclnsians  and  not  of  an  impartial  examiniition* 
^^k  Child's  volume  is  pleasant  reodingy  but  it  is  a  type  of  book  of  which  we 
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SHADOW  PERSPECTIVRt 


term  Sciography  is  used  to  designate  the  science  by  wliich  the 
shadows  thrown  by  bodies  illuRiinated  from  a  certain  point  can  be 
detemttned  with  geometrical  exactitude.  It  is  a  science  which  as  yet  has 
Wo  almost  entirely  unworked,  and  which  we  think  ought,  in  art,  to  be 
poduetive  of  xery  good  results.  The  perspective  of  form  i^  already  pretty 
ly  understood  by  artists,  but  the  perspective  of  shadow  Is  in  most 
arrived  at  as  a  result  of  experimental  teAcbing,  and  is  expressed  much 
ta  the  sara«  way  as  the  student  who  when  asked  '•  on  a  right  line  to  con* 
ftwct  an  equilateral  triangle,"  set  about  doinj*^  it  with  a  pencil  and  tape- 
■tesatire.  In  tbe  very  clever  work  which  Dt.  Puckelt  lias  prcparc^rl,  the  art 
tndsdeitce  of  shadow  perspective  are  f idly  given  and  auiplj  illustrated. 
The  author  has  given  a  scientific  basis  to  his  propositiona,  and  has  done  more 
far  this  bmnch  of  art  than  can  be  juat  yet  realised  by  the  body  to  whom  he 
himself.  We  commend  his  book  to  all  who  are  interested  in 
drawing. 


•  ''Emits  on  Physiological  Subjects."     By  Gilbert  W.  Child,  M.D.  of 
''.-^^  Oxford.    London :  Ijongmans,  1808. 

raphy  ;   or,  the  Kadial  prtMcction  of  Shadows.    By  U.  Campbell 
tj.U,,  Head  Master  of  the  Bath  School  of  Art.     London  :  Chap- 
Bsn  and  HulL     1868. 
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SEA-SICKNESS.* 


DR.  CHAPMAN  has  here  enlarged  his  pamphlet  (m  the  use  of  the  spinal 
ice-bag  in  the  treatment  of  sea-sickness,  and  in  doing  so  he  has  added 
fresh  cases  to  his  record  and  has  considerably  extended  his  observations  on 
the  physiological  aspects  of  neuro-therapeutics.  So  far  as  the  author's 
a  priori  arguments  are  concerned  we  consider  them  unsound — ^not  more  so 
than  the  great  mass  of  such  physiological  reasoning,  but  dangerous,  because 
nil  hypothetical  arguments— and  they  are  of  this  order — are  objectionable. 
They  are  ingeniously  put,  and  there  is  a  categorical  sequence  about  them 
which  is  pleasing,  but  they  show  many  fallacies.  For  instance,  we  might 
remark  in  answer  to  Dr.  Chapman's  belief  that  ice  applied  to  the  spine  dimin- 
ishes the  temperature  of  the  sympathetic  ganglia,  that  this  statement  is 
an  assumption  without  a  shadow  of  proofl  It  may  be  a  convenient  hypo- 
thesis, but  we  could  urge  very  different  hypotheses  which  would  meet  the 
facts  just  as  welL  Indeed,  it  seems  to  us  extremely  improbable  that  ice 
applied  to  the  spine  can  have  any  such  effect.  We  might  raise  similar 
objections  to  many  others  of  Dr.  Chapman's  physiological  views,  but  we 
refraiu  from  doing  so,  because  we  think  that  his  system  of  therapeutics 
must  be  taken  as  an  empirical  fact,  and  judged  on  its  own  merits.  Now 
we  have  no  experience  of  our  own  to  offer  on  the  subject,  but  we  must 
confess  that  there  seems  to  be  more  in  Dr.  Chapman*s  mode  of  treatment  than 
some  physicians  will  allow.  The  cases  that  the  author  records  are  both 
numerous  and  authentic,  and  though  cases  do  not  always  prove  the  value 
of  a  therapeutic  method,  yet  they  should  induce  us  to  give  Dr.  Chapman's 
plan  a  triaL  This  is  what  we  would  ask  of  our  professional  readers.  The 
cases  reported  in  the  present  work  are  of  much  interest,  and  they  cer- 
tainly go  far  to  assure  us  of  the  active  influence  of  the  spinal  ice-bag  in 
relieving  the  symptoms  of  sea-sickness.  Dr.  Chapman  writes  with  a 
force  and  vigour  not  always  found  in  medical  works,  and  even  those  who 
differ  from  him  in  opinion  will  find  his  book  both  clever  and  attractive. 


•  "  Sea-sickness  and  how  to  prevent  it,"  &c    By  John  Chapman,  M.D., 
M.R.C.P.    Second  edition.    London :  Tnibner,  1868. 


SCIENTIFIC   SUMMARY, 


ASTROXOiTY. 

«X»ljrJ?  St/lar  Prmninencei. — Oue  of  the  moat  interesting  diecoTeries  ever 
elTected  by  astronomers  has  recently  rewarded  ]Mr.  J.  Norman  Lockyer** 
«pectro*icopic  researches.  On  a  reference  to  our  SuDimnry  of  Asitumoiny  for 
Jtauary  18417  (Xo.  22),  it  will  be  seen  that  more  than  two  jeara  ago  Mr. 
Lockyer  applied  the  spectroscope  to  the  aoalysia  of  the  solar  e|»ot9;  and  that 
with  such  aooceos  aa  1o  enable  him  to  refute  the  views  which  M.  Fnye  had 
tipKesMed  r«8pect!ng  the  oftture  of  thespota,  and  to  establish  on  a  sufficiently 
6m  aod  stable  basis  those  which  had  been  held  by  Messrs.  IJe  la  Kue,  Balfour 
»w«rt,  and  Loewy*  In  the  paper  in  which  these  reaulta  were  presented  to 
Rij^al  Society,  Mr,  Lnckyer  suggested  the  possibility  that  the  spectro- 
might  be  applied  to  search  for  the  spectra  of  the  prominences.  Aa 
rht  lines  due  U%  the  burning  hydrogen  around  the  star  T  Coronaj 
nmdered  %Tsible  to  our  Bpectroscopista,  he  held  that  if  the  prominences 
09  du«  UD  any  aimilar  causf*  we  ou-^'lit  to  be  able  to  detect  their  bright  lines 
W  tlie  fcaitiitj  means.  Witii  thd  iuf'trument  he  then  made  use  of,  however, 
Mr.  Lockyer  was  unable  to  detect  any  trace  of  the  f.pectra  of  the  red  pro- 
■mwHWL  lV(r.  Iliiggina  also,  with  hia  8-inch  equatorial  and  the  powerful 
ifodioscopic  apparntus  made  use  of  in  his  physical  researches,  could  detect 
io  ttpi  of  the  pi*ominenres,  nor  could  Mr.  Stone  with  the  great  equatorial 
Greenwich  Observatory.  An  instrument  was  being  prepared  for  Mr. 
r,  by  Mr.  Browning,  the  optician,  which  was  to  be  specially  adapted 
h  for  the  spectrum  of  the  prominences.  Before  this  instrument 
idered  availablei  however,  news  came  from  India  that  the  true 
le  prominences  had  been  detected.  These  objects,  as  we  men- 
in  our  last  summary,  were  proved  to  be  gaaeous.  Accordingly,  it 
le  cl«?ar  that  there  was  a  possibility  of  seeing  the  spectrum  by  full 
rht.  Let  us  consider  tvhy  this  is  so:  There  is  a  little  difficulty  about 
t,  as  will  be  shown  by  the  fact  that  at  a  recent  meetinnr  of  the 
ileal  Society,  the  Astronomer-Royal  expressed  his  inability  to  see 
spectnoscope  cau  render  the  light  of  the  prominence-spectra  visible 
neighbourhood  of  the  strong  solar  spectrum.  We  know  that  no 
which  have  yet  been  de"\*i8ed  have  rendered  the  prominences  visible. 
Vc  darken  the  sun  we  blot  them  out ;  if  we  hide  the  lj4>dy  of  the  sun  by 
*iy  artificial  means,  we  still  leave  tho  illuminated  atmosphere,  and  this  ia 
sufficient  to  obliterate  the  prominences.    Now,  since  the  reduction  of 
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the  sun'tf  Yighu  Mcoomftiaitd  m  it  attamnij  mmt  be  vrith  tlie  reduction  of 
the  light  of  the  piOBOiCBeei^  doet  not  liriDg  them  into  view,  it  mny  be 
ttfiked  why  epectzoaeopic  ui«1tr«  aibofiM  arul  to  tiiAt  end.  The  fomiatioa 
of  an  ordinary  solar  spectmm  b  merely  a  mode  of  redacing  the  intendlty  of 
the  Bun'f  light  by  dispemog  it  orer  a  wider  area  tlian  it  would  other^vii« 
occupy.  Hence,  it  is  quite  c\^x  that  if  the  ^ectrum  of  the  prooiiDence;} 
were  Aimilarly  dispersed  we  should  gain  notliing  by  thia  mode,  more  thau 
by  any  other  niode;  of  reducing  the  light  both  of  the  sun  and  of  a  pro- 
uiirioncc.  But  the  spectrum  of  the  prominences  b  mti  eUsperaed;  on  the 
contrary!  all  the  light  is  gathered  into  three  fine  lines.  Therefore  the 
tpMtroseope  allows  ua  to  do  what  id  ooi  ponble  in  any  other  way  ;  namehv 
to  rcduro  the  light  of  the  photosphere  without  reducing  the  light  of  the 
proiiiini'npea,  llciice  we  are  enabled  to  see  the  spectrum  of  a  promincDce 
Ic  by  side  with  the  solar  spectrum. 

IJul  now  wc  hnve  to  reconl  one  of  those  singular  and  somewhat  annoyin^^ 
CoincidencfJi  which  hiivo  so  often  marked  the  progrei^s  of  aetrctnonucal  in 
fjuiry.  Tho  idea  which  had  occurred  to  Mr.  I>x'kyer»  occurred  also  to  M. 
Jana^^cn  (the  head  of  the  French  expedition  «ent  out  to  Tiew  the  eclipse)  bo 
MHUi  a»  he  had  discoverpd  that  the  prominences  are  p^iaeons.  The  eclipse,  it 
will  be  nMniMnbered,  took  place  on  August  18  ;  M.  Jjuissen  formed  hi*  viewa 
ott  the  Mfcmo  day,  applied  them  on  the  next,  and  tjju^,  within  thirty  hour?, 
folred  the  problem  over  whinh  Mr.  Lockyer  (through  no  fault  of  his  own, 
however,  be  it  remarked)  had  been  engaged  upwards  of  two  yeara.  JanssiMi'iij 
discover}"  of  the  vi^^ibility  of  the  prominence-spectra  when  the  sun  h  not 
ivltpod.  priHHHh^d  Mr,  Ix»ckyer*8  by  two  mouths.  Hut  the  c!aim  of  the 
lalliT  ti.1  the  independent  solution  of  a  problem,  which,  so  far  as  we  know, 
ho  was  the  first  to  auggt'ftt,  was  not  invalidated ;  because  M.  Janssen's  letter 
ftiuiouncinp  the  discovery  did  not  reach  the  French  Academy  of  Sciences 
until  after  a  ftiU  account  of  Mr.  Lockyer'a  processea  had  been  read  before 
that  UhIv.  Ht  a atngiilar  coincidence  it  ariived  a  few  minutes  after.  Without 
pTvt«Hnding  to  aottla  tho  rival  claims  of  the  Eni^liah  and  French  astronomera 
U»  a  diwcjvery  which,  if  not  one  of  the  most  important^  is  at  leaat  one  of  the 
mo*!  inti>riA^iing.  ever  made,  we  may  remark  that,  if  on  the  one  hand  we 
mot  hut  admire  the  Meady  perseverance  with  which  Mr.  Lockyer  clung 
tho  notion  which  hail  occurreil  to  him,  and  persistently  pursued  his  ob- 
in>rvation»  till  they  had  be«.'n  rewarded  by  suceeea;  on  the  other,  we  are  tilled 
with  Hilmiratioti  at  the  Xiipolcouic  rapidity  with  which  the  French  aatro- 
nomer  grasped  the  bearing  of  the  problem,  conceived  the  mode  of  solving 
it,  and  carri*^  out  that  solution  to  the  successful  end. 

One  iuteiMitlnfr  fWtun>  of  the  discovery  remains  to  be  noticed.  When 
tha  spteltllJIk  of  a  pn'^miuenoe  is  observed  by  the  new  method,  it  is  seen  in 
direct  eafilii0l  with  tho  continuoua  adar  spectrum ;  and  thus  it  becomes 
p^wible  to  dtltfMUM  th#  couiei<l«iio*  or  oon-coizicidence  of  the  bright  litie^^ 
nf  the  pMM9alB«lke»-tpectnuit  with  Any  of  the  dark  lines  of  the  solar  ^c- 
Imui.  In  thift  way  it  baa  been  abown  that  the  red  line  of  the  former 
fpeetrum  agveea  iNXaetly  with  Iha  Una  r  (a  hydrogen  line)  of  the  solai 
I^MMDtrum ;  tho  oraage  line^  however^  is  not  coincident  with  (though  near 
♦o>  the  dark  lin<»  d  (the  doubW  aodium  Una)  of  the  aolar  spectrum  ;  lastly, 
tlie  grtM?ai»h-blue  lim»  of  th^  piOHiUMiifio-cpactrum  very  nearly  agrees  with 
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10  T  (»  liydrogen  line)  of  the  rolar  epectnini.  We  rnuat  confess,  how- 
^  thai  TCP  nre  rather  peqilexorl  by  this  result.  We  may  Le  ready  to 
eject  liie  view  that  the  orange  Hue  is  due  to  the  exiaterics  of  sodium  ia  the 
ich  Furround  the  sim ;  hut  the  exact  cuini'i«]ence  of  the  red  line 
solar  Hue  c  compeU  us  to  holieve  that  tho^o  tliinies  coiisi^st  in 
tiumiQg  hydrogen  :  this  hulng  so,  how  ia  it  that  llie  greea  lino  of 
;eii  18  not  seen,  though  one  very  near  to  it  inalces  ita  app'/aronce  P  In 
iht  spectra  of  the  nebulie  the  green  Hue  F  of  hydrog-en  is  seen,  wlule  the 
ic  c  is  not  8e'?n.  Thia  phenomenon,  though  perplexing^  is  not  so  per- 
ig  M  that  presented  hy  the  prooiinence-sppclra.  Is  it  possible  that  the 
lenomeoa  may  be  in  a  sense  correlative ;  that  hydrogen  is  in  n-ality  a 
mnd  eubstanee,  and  tl»at  the  line  c  belongs  to  the  spectrum  of  one  of 
snaenta,  the  line  F  to  that  of  another? 
Trantti  of  Mtrcwy. — Thb  phenomenon  wiia  TVfll  observed  by  many 
leading  astmnomers;  amongst  others,  by  Mei«4frs.  Stone,  Dunkin, 
ii\  irii^;fin3,  Professor  Smyth^  Captain  Xuble,  and  Mr,  Ttrowuing'.  We 
I  little  to  add  to  what  is  olroady  known  respect  in*r  Mercnry.  Some 
feT8  (amongst  others  Mr.  IlKp^prin^  with  bis  line  8-ineh  refriittor)  saw 
>t ;  others  (including:  Mr.  Browning,  with  his  g^rcat  12 1[ -inch  retlector) 
TO ;  and  Mr.  Stone  (with  the  great  Greenwich  equatorial  of  12}-iuch 
•pertiuv)   saw  none.    It  appears  to  us  that  Ihi^*  diveniity  proves  boyond 

Si»  that  the  phenemonon  U  purely  optitnl.  On  tho  other  haod,  Mr. 
riiij  noticed  that  a  ring'  of  lij^ht  could  be  seen  round  ihe  planet  even 
a  very  atron^?  darheniing'  glaaa  was  uiade  use  of.  Thia  would  eeem  to 
Aow  that  the  ring  has  a  real  existtnce  ;  though  it  is  Mill  possible  that  tho 
ii|;peanin^  may  be  due  to  irradiation.  One  observation  of  tho  transit  strikes 
important.  All  the  observers  we  have  named  notice<l  an  apparent 
of  figure  in  Morcurj'  aa  the  pbtnet  approached  the  g^^  of  the  eun's 
but  3Ir,  Henry  Pratt,  w^ho  observed  the  pheuomenon  by  projecting  the 
inimge  on  a  screen  of  finest  white  cardboard  placed  in  a  darkened  room, 
d  that  the  last  iutem&l  contact  took  place  without  the  slightest  ap- 
!e  of  elongation  or  distortion  in  the  shape  of  the  planet's  disc.  This 
imstancc  .'^cems  to  sn^(re?5t  important  conaiderationa  with  respect  to  the 
iou  of  the  tninsita  «f  Vcnua  in  1874  anl  l'StS2. 
fldf  y&r;cmber  Shoot  in  ff-*Stars, — Contrary  to  the  general  expectation  of 
»ers,  the  November  star-shower  was  well  seen  in  Englemd.  The 
tr  lac<t^d  until  five  in  the  morning:  of  November  14^  having  commenced 
lly  before  midnight.  The  display  was  also  well  seen  in  America,  at 
ibiint  II  o'clock,  local  time,  corresponding  (for  the  eastern  parts  of  the 
States)  to  the  hour  at  which  the  display  cea?«d  in  England.  The 
ity  of  the  display,  after  all  that  had  been  predicted  by  a^^lronomers, 
show  that  we  aro  not  nearly  so  well  acquaint od  with  the  habitudes 
)ric  system  aA  we  had  imagined  ourselves  to  be.  Probably  many 
will  ehipse  before  we  shall  be  able  ki  predict  the  cbaractur  imd  extent 
appr'>ac}ung  shower,  and  the  places  at  which  it  will  be  visible, 
in  majority  of  tho  meteors  seen  this  year  were  orange,  but  a  few  pro- 
a  blueish  light. 

Saat't  Diitanct}, — Astronomers  have  long  been  discontented  with  tho 
ions  which  have  been  put  forward  from  time  to  time,  to  accovmt  for 
\U  Yin.—  NO.  J.\X.  o 
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tke  wint  of  a.greeme'nt  between  the  di>terraination  of  the  sun's  ilistfinci 
ftMmifid  on  the  transit  of  1769,  aad  the  reaullB  wLieh  Hansen,  T^pvcrrier,^ 
SUme,  Wimiecke,  and  Foucault,  have  deduced  from  a  Tariety  of  uthtiT 
aeiiiods^    It  was  easy  t^  s^how  that  the  differencej  although  it  amounted 
lo  itgm  or  four  millioDB  of  mile^j  yet  corresponded  to  an  almost  infinite^- 
nillf  nun  etxor  in  the  t^^tiniate  of  the  eolar  parallax.     Ptit  Ihen   the 
■wdiwd  fiNmded  on  the  transit  of  \'enu3  is  preci^dy  guch  a  one  aa  should 
avrre  to  get  rid  even  of  so  minute  an  error  as  this.     And  iudeeii  the  fact 
ihmt  »Blrmiomere  had  be«n  in  the  habit  of  stating  the  Bun*a  parallax  as 
d^-l>77B  showed  that  they  looked  on  the  result  as  truatworthy  to  at  least  the 
j^gjfdi  dectmal  place;  whereas  the  mean  of  modem  measurementa  girea  the 
pt**l^*^  la  8"*9.    It  is  satisfactcTT  to  find  that  the  whole  error  of  the  com* 
^IfttioD  fcmnded  on  the  obsenrationfi  made  in  1709  may  be  laid  on  the  effects 
flCtihefeeiiliarpheDOiDena  which  attend  the  egress  of  a  tranaiting  planet. 
SuDon  Newoambe  had  done  a  good  deal  towards  the  arijution  of 
but  we  belieye  that  the  credit  of  completely  accounting  for  all 
ik»  obBBfrataona  of  17C0  in  a  conjdstent  manner,  with  a  result  according 
iktmitf  witk  thai  obtained  in  recent  times,  mnst  be  &<aigned  to  Mr.  Stone.^ 
Ia  ft  ftp^  hidj  ttdl  befon  the  A5tronomica]  Society^  he  Bhows  that 
liAaiig  tli6  se«n  betfreeo  the  ^  furmation  of  the  black  drop  "  which  preced< 
tke  mtsmd  mbanal  eootact  and  the  apparent  moment  of  real  contact, 
Wag  tilt  like  km  tht  fiist  internal  contact,  a  leautt  is  obtained  agreeii 
pgrfietlj  UTtk  t^  mnaa  of  the  detenuinattona  obtained  by  other  methc 
ns  iiapOTBiy  k  impoortant  in  itself,  and  doubly  important  just  now,  aa 
ii^uwim  wlnl  M  tbe  principal  point  to  be  attended  to  in  the  obserrntiona 
v\ikh  m  to  b«  made  on  the  tran^ts  of  1874  and  18^2. 

Jlkt  Ptiiatif  MefCQiT  will  be  well  ^tuated  for  observation  aa  an  eremng 
gUr  torada  tii«  end  of  JnaoAiT  and  mitil  nearly  the  middle  of  February. 
Xmaa  mQ  ^  « l^oraing-  sCsr  throughout  the  three  next  months,  and  well 
dtmteJ  fof  obactrmtion  in  Januair.  Mars  wiU  be  well  placed  during  the 
muJL  qvilMff  coning  to  oppomtioa  on  February  13,  His  path  between 
th#  tim  nfrtriiiy  points  Eea  in  Leoy  being  almost  equally  divided  opposite 
Iko  kl%^  ster  Rtgiihia.  On  the  day  of  oppoeidon  he  -v^ill  be  near  «^ 
KottLter  Jotter  nor  Satnm  are  rerj  favourably  situated  for  obser^H 
fiMXt  quarter.  Throughout  Januaiy  and  February,  Uranus 
bo  ^raQ  tiUlftiidy  and  will  be  an  intei>esting  object  for  those  poeaeased  of 


will  be  a  partial  eclipse  of  the  moon  early 
libo  MwnuBg  <n  lanuary  28.     Th«  eclipse  begins  one  minute  before  half^ 
pMl  tiralT«v  ^^  ^'^  *^  *^  S  h.  47  m.  a.u.    The  greatest  phase  u 
pliC«  at  1  k.  38  K.  4,]|.j  whon  imther  less  than  half  the  moon  a  diamet 
wiM  l«  oboewrMi.  InlerMi  would  attach  to  the  careful  spectroecopie  analysii 
^  tW  noon**  1%kt  doriqg  this  inrlipse,  and  we  trust  our  obsenrers  will  n( 
uty  thns  alToidMi  them. 


SCTBKTinc  sraMABT. 


BOTANY. 


il  I*mson^Knt  of  Mnihign»car. — A  description  of  the  Ttmghwla 
mtmyim,  ^liich   Is   now  nalHmlised  in  New  Soutb  WnJea,  ie  given  by  Dr. 
Dcaiett  in  the  Joumed  of  Botnuy  for  October.     The  largest  and  finest  tree 
in  Ite  Sydney  Botunlc  Gardens  is  twenty  feet  in  lieigbt,  with  a  circum- 
fciHKje  of  the  branches  full  fifty  feet.     It  flower*  in  November  nnd  Deceni- 
b»,  md  is  often  obserTed  at  the  f»mue  time  covered  with  fruit  in  different 
iltgm  of  matiirity  produced  from  the  blossoms  of  the  preceding  yenr.    The 
flowcr-budB  are   of  a  beautiful  crimson  ccvlour ;  and,  when  expanded,  the 
cufolU  ia  white,  with  the  edges  and  under  surface  tinged  with  crimson; 
Ike  fltiweia  are  Terr  frHgrant,  and  their  odoiur  is  retained  for  some  time 
lAerthey  mre  withered.    The  fruit  is  oviform  and  about  tlie  aiiG  of  a  hen's 
it  contains  a  hard  stone  or  nut,  enveloped  in  a  dense  fibrous  subatance. 
this  fibrous  part  being  removed,  there  is  seen  a  dark-brown  shell,  which, 
ibebg-  opened,  is  found  to  contain  a  white  kernel,  in  size  and  appearance 
sn  almond,  and  of  a  slightly  bitter  flavour.    The  fruit  ia  at  first  of  a 
n  colour,  then  changes  to  a  purpljah-red  tint  on  one  aide,  but  when  fully 
becomes  -wrinkled,  and  the  entire  fruit  assumes  a  deep  purpUah-red 
The  whole  of  the  tree  yields  a  quantity  of  milky  juice,  very  adhe- 
and  of  a  sweet  creamy  taste. 
I^jtent3(a  Korceffic/i  m  Ett^lmtd, — Mr.  G.  S.  Gibson  has  found  this 
»wtng  in  Burwell  Fen*     He  says  it  did  not  extend  far,  but  was  scattered 
twnnd  a^ime  thirty  to  fifty  feet    It  appeared  quite  at  home,  and  at  any  rate 
aratt  have  been  there  for  years.     The  plant  is  inconspicuous  and  likely  to 
WpBBBcd  over,  except  when  in  flower. 
Cmthona  Bark  from  Ettdern  BuUvm, — On  the  1st  of  October  a  cargo  of 
I  sold  in  London  at  from  ten  to  twenty-five  per  cent,  above  the 
prices  of  the  best  Bolivian  bark.    Hitherto  the  large  mountainous 
this  district  have  been  practically  of  no  value,  though  producing 
^yielding  barks  to  perfection,  because  of  the  supposed  impossibility 
any  means  of  communication  from  them  to  the  eea  for  the  pm-poses 
This,  however,  seems  now  to  have  been  overcome  by  Senor 
IVdjQ  Bada,  who  brought  his  car^n  across  the  continent  and  to  this  country 
If  way  of  Pari  and  Liverpool.     Mr.  J.  E.  Howard  states  in  the  Journal  of 
fttay  Car  November,  that  the  specimens  of  bark  received  by  him  from 
Smor  Kada  agree  with  those  of  the  morctda  and  the  z(imba  (or  neffra)  and 
mmMta  (or  »f^r%lia)  collected  by  Br,  Weddell  in  his  la.5t  journey  in  BoUvia. 
pfeuiiar  Carpicai  Sintctw«  in  Etaofjuu^ffont/aftthes^ — In  this  plant,  which 
rf  abundantly  in  thickets  of  a  rocky  islet  in  Macao  harbour,  the  accres- 
cmnioee,  perigone-tube,  covering  the  fruit,  is  most  densely  clothed 
with  a  close  long  white  silky  cotton,  matted  together  into  a  pannose 
00  as  to  resemble  more  than  anything  else  the  cocoons  of  "  ehep- 
Thia  web  has  not  the  slightest  attachment  to  the  putamen. 
r.  Hanoe  in  the  Jonnutl  if  Botany  for  December. 

Staweed  new  to  t/w  BrilUh  Flora,  —  The  Eiachda  sleilans  of  Areschong's 
^ed  Scandinavian  AlgiO  "  has  been  discovered  growing  on  Arthocloduif 
the  Cardigan  Bay  side  of  the  Carnarvonshire  promontory  at  Pwllheli, 
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Bod  four  milcii  further  west  nt  Llftnthvro^'-.  Elachhta  itaUitru  is  liooi 
&om  nil  the  species  of  the  genus  by  tlie  liUmeots  being  nearly  pirn] 
radiating  from  a  small,  dense,  bemispberical  tubercle ;  the  threads 
rather  narrowed  below,  and  very  much  attenuated  and  produced  into  a  loi 
slender  tip  above  j  the  joints  of  the  lower  part  of  the  thread  are  aawide  aa  loi 
and  of  the  upper  part  two  or  three  times  as  long  as  wide  ;  the  spore  is  o^ 
shortly  pedicel  led. —Dr.  Gray  in  Afinah  of  Natural  JlUtoii/  for  December. 

The  Adtdleration  of  Tohatvo, — The  Jaumal  of  the  Quekctt  Cfuh  for  Octol 
contjiins  a  paper  on  this  subject  by  Mr,  J.  A.  Archer.    There  is  little  tbi 
is  new  pointed  out  by  the  author,  but  the  paper  is,  nevertheless,  an  inter- 
esting and  useful  suuimary  of  our  knowledge  of  the  varieties  of  adultoratioo^ 
and  of  the  modes  of  detecting  them.  ^M 

Germmaiim  of  the.  Spores  of  VaricfU&ria, — Dr,  W.  Nylantler's  obsei^^ 
rations  on  this  point  have  been  translated  for  the  Annah  of  Natural  HidGr^f 
(December)  by  the  \iv\.  W.  A,  Loighton,and  are  of  interest.  The  spores  of 
Varicellaria,  which  are  the  largest  spores  of  all  lichett3,  were  placed  by  him 
in  a  humid  atraa'^phere,  and— an  seen  by  De  Barv'  and  others— were  soon 
covered  with  slender  lircimimdiant  filaments.  In  the  course  of  a  month  or 
80  these  filaments  ocquired  a  mucedinous  character,  and  produced  iLonili- 
form  hyaline  peniciUatc  acrosporcs,  and  ihua  constituted  a  slender  petiiciUimth 
This  subsequently  disappears  under  culture.  But  before  it  disappears,  he 
has  observed  in  the  endoapore  a  hyaline  protoplasm  lurbid  in  the  middle, 
composed  of  very  minute  white  granulations,  which  as  it  were  b}*  coagu- 
lation fonued  a  solid  white  corpuscle  in  the  cavity  of  each  cell  of  the  spore, 
and  that  this  afterwards  gradually  increased  after  the  fashion  of  an  embryo, 
and  at  length  in  the  tLird  month  HUod  the  entire  cavities  of  both  cells  of  tbe 
endospore.  At  the  same  timci  the  wall  of  the  two  cell:*  showed  the  con- 
centric strata  to  have  btK:onie  sensibly  looser,  and  was  fisauted  by  several 
fine  transvei-se  rimtilte  prepaiing  for  it^  future  dissolution,  which  a  parasitic 
mucedinous  vegetation  would  also  promote.  Dr.  Nylander  has  noticed 
these  phenomena  from  llarch  till  June.  Then  the  spores  denuded  of 
j}enicillium,  i*liow  a  white  corpuscle  in  each  cell  which  distends  the  spiral 
wall,  and  uUiniately  expels  an  oblong  corpuscle  which,  when  free,  enlarges, 
and  is  most  probably  the  commencement  uf  the  thallus  of  the  lichen. 

Tfw  Mitrjihiihmj of  Malvahs. — We  have  received  from  Dt«  Masters  a  copy 
of  his  paper  on  tlus  subject  in  the  Linnean  Stu-U'fi/'s  Journal  (vol.  .t.  Botany). 
Haviupr  examined  very  cnrefully  the  i-olnliou  of  the  families  MaltHtcefTf 
Stercniincea^,  and  Tih'acea*  of  Benlham  aud  Iloolfcr  s  Cuhora  VI.,  he  haa 
arrived  at  the  conclasion  that  though  it  may  be  desirable  for  convenience 
sake  to  separate  the  two  former  from  each  other,  yet  that  they  are  so 
closely  related  in  morphological  construction  that  it  is  hardly  possible  to 
comprehend  the  peculiar  structural  relatioua  of  the  one  without  comparing 
them  with  tlie  corresponding  parts  of  the  others.  Dr.  Masters  looks  on  the 
stamens  a^^  being  the  organs  of  greatest  importance  in  classiiication.  Not 
only,  he  says,  docs  tlie  connection  of  the  stamens  funiish  one  of  the  best 
chai'act^rs  of  the  entire  group,  but  even  in  the  disci'imiuation  of  the 
smaller  sub-divisions  (genera)  the  appearances  presented  by  the  column  aro 
of  the  greatest  value. 

A  S^nopsii  of  the  South  African  BetUacett  is  the  title  of  another  excelJ< 


Uio  nlwre  journal,  Ijy  l)r.  Masters.    This  extcnJa  over  seventy 
is  illustrated  by  two  plates  drawn  by  Fitcb,  ojid  is  an  iiuportttnt 
DMBOgraph  in  ccntiaiiation  of  researcbea  olreaJy  publiabed  in  the  Linnoan 
by  tUe  author. 

Bcw  Fern  «/*orcs  are  tcaUercd, — An  Americjm  botanist,  Dr.  W.  L.  Wella, 
ig  the  phenomeuii  of  rupture  of  ibe  sporimgiuni  of  Poly^ 
Under  ibo  microscope  the  sporangium  could  be  seen  to 
»t  ft  point  near  its  fcteni,  and  the  opening'  grew  very  slowly  largt^r  until 
C4)ntinufltion  of  the  stem  wbiib  previously  encircled  the  Bporaugiuin  was 
oeftrly  etrtiigbt.    It  then  suddenly  sluit  vrith  a  j*'»k,  seatlerinn:  the  spores  in 
rcjy  direction,  and  generally  eendinu:  the  sporangium  itself  out  of  fixius. 
tlie  citsea  in  which  it  waa  not  thrown  entirely  out  of  focus,  the  same 
*T3ition  could  be  seen  to  bo  repeated  two  or  thnn*  times.     In  no  case  were 
spores  scattered  during  the  opening,  which  alway*  took  place  ver)'  slowly. 
Dicteism  in  Epitfitn  rejyais, — In  the  I'roc.  of  the  Academy  of  Xat.  Science 
Fhiladelpbia,  Mr.  Thomas  Mecban  f.peculatea  on  the  fftct  whit-b  he  baa 
'«lMiTed  of  the   practical  dioecLsni  of  Epigiea  repen,?,  the  hermaphrodite 
lowers   proving-  eterile.     There  would    fecin,  he  says,  to  be  two  distinct 
]inild|(le9  in  relation  to  form  going  along  together  with  the  life  of  u  Kpeciea. 
tendency  of  the  one  force  is  to  preserve  the  existing  form  ;   the  other 
modify  it,  and  extend  it  to  newer  channels.     The  first  we  represent  by 
inhentmice^  the   other  we  uoderatand  as   vtmation.     Inheritanco 
to  have  the  plnnt  fertilise  itself  with  its  own  pollen,  while  the 
of  variation  are  towards  an  intermixture  of  races  or  enn  neighbour- 
ing iftdividutilj!,  rather  than  with  memb<?ra  of  liie  one  brood  or  family.     May 
»IIOt  be  possible  that  at  aome  time  in  their  pa^t  history  all  spedes  of  plants 
fC  been  bennaphrodite ?  that  dioeeism  is  a  later  triumph  of  variation^ 
fiofld   victory    in    the    strugfrle   with    inheritance?      There  aie   Sijine 
llies  in  the  way  of  such  a  theory',  a3  there  arc  with  most   of  these 
lendea;  bot  it  seems  clear  from  this  ca.*e  ol  Epigtea  that  cultivAtion  htk» 
much  to  do  with  changes  as  it  gela  credit  for,  and  we  may  rcjidily 
tliat  indejiendontly  of  external  circtHiiatanees  there  \a  a  period  of 
Utid  «  period  of  old  age  in  form  as  well  ns  /«  mh^Umee^  and  that  w© 
janr  tberefore  look  for  a  coatinual  creation  of  new  forma  by  a  process  of 
ivelopment,  just  as  rationally  as  for  the  continued  succession  of  new 
tuals. 

MoHo^citm  in  Snffula  campeMrii. — Tlie  same  observer,  Mr.  Thomas  IMeehau, 
determined  tho  practical  monceciam  of  Sttrjttln  camptsttis.     The  three 
are  produced  through  the  apex  of  the  flower-bud  some  days  before 
U  open  and  expose  the  anthers.    The  stigmna  are  fertilised  by  the 
pollen  of  other  tlowers  and  wither  away  before  their  own  flowers  open. 


CHEMISTRY. 


Y^efffc  Tar  as  a  Lt/c-Stitf. — M.  Lefoit  proposes  to  use  vegetable  tar 
purposes.     It  contains  on  an   averfigo  about  one  per  cent,  of 
ii_  acidj  which  it  readily  gives  up  to  water,  foiming  therehy  a  liquid 
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wliicli  turns  of  a  dirty  green  colour  od  the  addition  of  a  solution  of  por- 
cliloride  of  iron  from  tbe  formation  of  oxjphenate  of  iron.  Animal  and 
vegetable  tibrcs  aro  dyed  l>y  the  mixttire  of  an  a^^grey  colour  of  greal^fl 
eolidity.  M»  Lefort's  process  is  as  folloxrs :  The  fibres  axe  steeped  in  a™ 
solution  of  percliioride  of  iron  for  several  hours,  and  when  sufficiently 
drained,  transferred  to  a  reseel  of  filtered  tor-water  containing  one  of  vege- 
table tar  to  ten  of  water  healed  to  00°  or  80^.  After  several  hours'  mace- 
ration they  are  withdrawn^  washed  with  water  and  afterwards  with  soap,  U 
remove  the  aromatic  and  resinous  principles.^C5^«?wi/ca/  Xvws,  Oct  23. 

7'hc  Chemical  CwtdlUttii/n  of  Uric  Acid, — In  a  note  conimunicattsd  to  thftl 
Munich  Academy  of  Sciences,  Ilerr  Strecker  shows  that  uric  acid  nmy  b© 
regarded  as  a  combination  of  glycocol  and  cyanuric  acid  (or  3  molecules  of 
cyanic  acid),  just  as  hippuric  acid  may  be  regarded  as  a  combinntion 
bemKoic  acid  and  plyciicol ;  for  when  it  is  heated  for  some  time  to  170®  wil 
concentrated  hydrochloric  acid,  or,  preferably,  with  a  cold  saturated  sola-^ 
tion  of  hydriodic  acid,  it  yields,  after  removal  of  the  acid  by  oxide  of  lead,  a 
considerable  quantity  of  glycocol,  together  with  carbonic  acid  and  ammo- 
nia.—i'/;Mf»^irf,  Oct  2S,  I 

Artificial  PrcKluetion  of  Tartaric  AM — Along  with  his  note  on  I'rU^i 
Acidf  Heir  Strecker  communicated  to  the  Munich  Academy  another^  on  i^l 
new  mode  of  forming  tartaiic  acid.  This  consists  in  boiling  for  aome  time 
with  dilute  hydrochloric  acid  a  mixture  of  glyoxal  and  pruasic  acid.  The 
tartaric  acid  produced  is  precipitated  from  the  solution  by  lactate  of  lime, 
and  then  obtained  in  the  usual  manner,  Hert  Strecker  bus  not  yet  studied 
ita  action  on  polari^ied  Light  lie  considers  its  formation  to  be  due  to  the 
union  of  plyoxal,  prussic  acidj  and  water,  with  the  liberation  of  ammonia,— 
VIndihd,  Oct  28. 

Phetwmenn  of  Combustion  under  Pressure.- — ^M,  IT.  Deville,  in  a  lecture  to 
the  French  Academy  (Nov.  30),  explains  the  fact  estubUshed  by  Fmnklani,      i 
that  the  temperiitare  of  combuHtion  of  a  gas  is  raised  by  making  it  bum  undeafl 
strong  pressure  by  his  theory  of  "  dissociation."     AATien  hydrogen  bums  iitV 
oxygen,  only  half  the  gas  ever  enters  into  combination  in  the  hottest  part 
of  the  flume,  because  the  tension  of  dissociation  resists  it ;   and  this  is  the 
reason  why  the  temperature  only  reaches  to  2,800°  instead  of  6,000°,  the 
theoretical  maximum  temperature.     By  increasing  the  pressure  on  the  gas, 
the  influence  of  this  tension  of  dissociation  is  lessened, 

Anai^sia  of  the  Ashes  of  a  Diseased  Orange  Tree. — The  orange  plantations 
along  the  south-eastern  coast  of  Spain,  and  in  the  adjacent  Bnlearic  Isles, 
haTing  been  visited  with  a  severe  epidemic,  the  rapid  progress  of  which 
rendered  it  of  great  commercial  inipurtauce  to  the  people  there,  Professot 
BunseBi  on  a  visit  to  the  Balearic  Isles,  obtained  specimens  of  the  roots, 
atems,  branches,  and  Iruit  of  the  diseased  trees.  Mr.  T,  E,  Thorpe  has 
made  analyses  of  the  ashes  of  these  parts,  and  commmiicated  his  re.'sults  to 
the  Chemical  Society.  Comparing  these  results  with  those  of  analyses 
made  tome  years  ago  by  Me&srs.  IJowney  and  How  of  the  a-shes  of  healthy 
St  Michael  orHiige  trees,  the  comparison  of  the  two  series  of  results  shows 
a  great  dilllTeuce  between  them  ;  hut,  then,  so  would  a  comparison  of  the 
results  of  ftnalyses  of  the  tvahes  of  specimens  of  any  species  of  plant  in  a 
healthy  condition,  but  grown  under  diifemnt  circumstances  of  soil,  season,  &c.. 
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ittieason,  tTjerefori?,  it  would  l>e  unsafe  to  draw  any  conclusloa  front 
coiuparUon  ruspecliu;r  the  nature  of  this  diacaae,  and  also  becauso  tbd 
Uiija  TTfru  ni.ide  by  different  operators  at  a  lonj|  interval  of  time,  during 
lacli  finalytical  processea  have  been  modiQedi  and  improved  ones  intro- 
Uowever,  the  differences  pointed  out  bj'  Mr.  Thorpe  are  certainly 
h  njarkod,  viz.,  an  undue  proportion  of  lime,  and  a  coniportitive  lack  of 
FpLorlc  acid  in  all  parts  of  the  unhealthy  tree,  with  the  exception  of  the 
it ;   and  the  concentration  of  potash  in  the  fruit  of  the  diseaaed  tree. — 

i/  of  the  Vhfmkat  Societtj  for  December. 
liinwtht/L—'SlT,  Darling  has  prepared  this  hydrocarbon,  C^H^,  in  dif- 
!ut  \my.^.  and  transformed  it  into  ethyl  chloride,  ethyl  acetate,  alcohol, 
lehydv,  ncelic  acid,  &c.  ;    confirming,  by  the.fe  results,    Schorlemnier*6 
iclufiion,  that   the  hydrocarbons  of  the  above  formula,  from  whatever 
prepared,  are  always  identical  ia  nature, — Journal  of  the  Chemical 
itty  tor  Xovember. 
JVodacis  ttf  the  OuTidatimi  of  Paraffin. — By  boiling  paraflUn  for  three  or 
r«dAya  with  potaa^ic  dichromate  and  sulphuric  acid,   Messrs.  Gill  and 
hare  obtained  cerotic  acid,  acetic  acid,  and  the  intermediate  niem- 
of  the  series.      Somewhat  similar  rcnulta  wer«  obtained  by  boiling 
with  dilute  nitric  acid ;  but,  in  addition  to  the  acetic  series  of  acid<?, 
noemtc    (already  obtained  by  IL)fstnedter)  and  anclioic  ocida  were  alao 
podueed. — Juttrnal  of  the  Chemieal  Swuty  for  Xovember. 

OamptMituU  immerid  n-ith  the  Sulphocyanic  Ethvrn. — In  a  second  commu- 
aiCftUOD  to  the  Koyal  Society  on  thia  intereating"  class  of  bodic?,  Dr.  A*  W. 
BoffQauQ  gives  a  further  account  of  several  of  them,  which,  from  their  being 
dther  ku^noh**jue9  or  tmalo*pn's  of  oil  of  mustard,  he  calls  mndard  oiJi.  To 
tidi  Bcpount  he  append.^  a  theory  of  their  conaiitiition,  nnd  that  of  the 
kanenc  sulphocyanic  ethers.  Selecting-  for  ilUi^tration  methylic  mustard 
oHind  it»  i«-imer  methyl  eulphocyanide,  he  ehows  thnt  if  in  the  latter  body 
irjircit  its  reactions  as  sipTjifying-  tliat  the  sulphur-atom  ia  the  link  of 
ion  between  the  two  carbon-atonis  of  the  compound,  we  must  con- 
it  it  ia  by  the  nitrogen  that  the  carbon-atomsi  of  methylic  muatard 
'hiiitioil  together.    The  £>ubjo]ued  formula;  iUustrate  this  view  :— 


M«tbjUo  inuatanJ  oil 

SO 
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On  a  yrw  Series  of  ChiUu'cal  Headions  produced  by  Light. — Under  the 

re  headlnij,  Professor  TyiKhdl  has  presented  to  the  Koyol  Society  jin 

unl  of  some  experiments  ottended  ^vith  very  remiurkable  and  beautiful 

aiena.     By  piwsing  beam«  of  concentrated  electric  lijrht  jiiid  i>f  sun- 

Tou^rh  lubea  contnining  *iir  and  other  {^-^jtseM  charged  with  vapours  of 

liquids,  chenjicnl  decompositions  of  undett-rmiued  uature  were  causul, 

^cir  occurrence  being^  manifested  by  the  production  of  clouds.     As  the 

me  of  the  gas  employed  did  not  attect  the  phenomena  of  the  production 

clouds  fr<->m  the  vapour  with  which  it  was  charged*  it  ia  to  be  inferred  that 

ehemic/J  action  must  be  in  the  vapour  itself.     The  portion  of  the  beam 

light  which  effects  the  decomposition  is  iufeiTed,  fi'om  the  expeii- 
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TuciiU  recorded,  to  le  the  portion  absoibcd.    Tins  n  etreen  of  cLlcnne  wi 
foiiml  to  be  most  efi'ectiial  in  dcpiiving  the  beaiii  of  the  electric  Innip  of  ita 
power  of  exploding"  a  mist  (ire  of  chlorine  and  liydrojrin.     For  de^ciipiioii*^ 
of  the   syti»netricftl  and   fnatsstic  fomia   nnd   motions   of  the  cloiida  ofS 
ik^couipostd  vapour!*,  t\-o  aro  compt^lkd,  Ly  ileir  Icn^^th,  to  rt'ftr  the  i-eader 
to  the  memoir  itself,  in  tho  Pt'occcding*  of  the  liot/al  Socictif,  No.  ^'"^  | 

On  (he  J^stt'maiictn  of  Phos^t/wru^  in  Cad  Iron, — A  procesji  for  ti.     — *4ce-       J 
lion  of  phosphorus  in  ca^t  iron  is  given  by  M.  Tuntin  in  the  Cowi/j/<'»-^».rw</i«, , 
similar  in  principle  to  the  excellent  method  for  the  estimation  of  viilphuyj 
Instead  of  attempting  to  oxidise  the  phosplionis  to  the  ?tate  of  pho5pho] 
acid,  whereby'  somtj  of  it,  by  escaping  oxidati  in,  is  not  determined,  be  pre 
ceeds  to  separate  it  from  the  iron  in  the  form  of  pho^phorettod  hydrog^nJ 
which  he  alBrms  can  be  completely  accomplished  by  the  action  of  hydrc 
chloric  acid.     First  passing  the  ^m  evolved  through  a  solution  of  potaah, 
remove  the  siilphuri'ttoi  hydrogen,  lie  trfuismita  it  to  a  aolntion  of  silvi 
nitrate,  which  precipitates  the  pho«phoru8  iis  an  insoluble  phoisphide,  an( 
conTert^  the  arsenetted  hydrogen,  nlways  present,  into  the  soluble  ar^ienite 
silver.     The  precipilate^l  and  ^Aashed  silver  phosphide  is  (hen  oxidised  fu 
converted  into  phosphoric  acid  and  chloride  of  silver  by  atjna  regia,  and  tbel 
phoephorus  Nveighed  as  majni»**iftn  pliosphate  in  the  usual  manner. 

Elcdro-capiUiiry  Phawtuaw, — ^l.  Jiecquerel  haf  added  a  eixth    to   hi 
previous  memoirs  on  the  chemical  reactions  which  oi-cnr  betwet-n  liquii 
communicating  with  each  other  through  the  capillary  eparea  of  cracke4l 
glass,  layers  of  fine  fauil,  parchment- paper,  and  other  porous  septa. 
thiB  memoir  {Cottiptrs-Fimlmy   Nov.   ;i(i}    he  describes   the   formation 
crystallised  hydratea  of  chromium,  aluminum,  s-ilicnte?,  carbonates,  ttc.    Fc 
example,  by  placing  chromium  cbluride  in  solution  on  one  side  of  a  parch- 
ment-paper i*cptum,  and  potaaeium   aluminatc  on  the  other,  ho  obtaineif^ 
crystals  of  hydrated  clironiium  oxide  and  crystalline  plated  of  hydrate  of 
alumina.     M.  Hecjpierf*!  believes  that  be  has  proved  that  the  inlinitely  thii 
layer  of  liquid  adhering  to  tho  walU  of  capillars*  spaces  separating 
ditferent  liquid?,  acts  aa  a  solid  conductor  to  tie  two  electricities  set 
during  the  chemicnl  reaction  of  the  liquidti  on  each  other  in  these 
There  is  thus  formed  an  electr^xhemiciil  couple,  giving  rife  to  a  cui 
ralk^  by   M.  Becquerel   e.'ectro'cupi/ari/,  to  recall  its  ori;.in,  whicl 
Pul!tciont  energy  to  reduce  solutions  of  metals  to  the  metallic  state,  and 
idwcc,  with  the  concnrrcnc?  of  other  causes,  a  large  number  of  com- 

nnations  rnd  decompositions.     In  this  couple  the  layer  of  liquid  adherijij 
ibo  walls  of  tho  capillary  cavitie-5,  which  acta  as  the  solid  conductor 
dinary  iirrangvmcnts»  hai*  a  mo!fcular  constitution  difTcring  from  that 
[ill**  ac^ac^'tit  liquid  not  submitted  to  the  attractive  action  of  these  walls 
do  la  Kirt*  f  ?M  fhi-  IhVn^hriiur  t«iV.  tie  Cenitt  fmd  I'hil.  May.  Dec] 

upp»\Hej*  j'  ^  ^uid  enclosed  in  the  capillary  ?pnce  acting 

ndid  Cx^i.  ;♦  the  observed  phenomena  are  the  effects  ol 

chemit'ol  action  alone,  more  or  less  modified  bj  the  fact  that  the  space  ts 
t'«kpillarv,  and,  in  particular,  that  the  action  can  only  take  place  on  a  small, 
HMuilx^r  of  imiWule^  at  a  time,  acd  fucce«(4vely,  instead  of  acting  on  thi 
wT^tle  of  tht^  two  *Kdut:on?  at  once.    It  Is  vcrj*  probable,  says  M.  de  la  Uive| 
that  Iho  clK^mioa)  RCtJoij  is  moditicd  bv  the  uo-called  molecular  nttractitrtij 
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to  wlieb  CApilliLrtiy    is  ftttrllmtcd;   find  pn^ibh-,  alpo^  tliat  ihh  molecular 

lUfMlion  is  only  ono  forni  of  uirinity  (or  rather,  tUat  the  two  forces  are  ono), 

M  thut  iu  the  cnpiUnrT  spaces  the  liquid  ii»  not  in  the  saiiim  coiirlitiond^ 

yhifxl  or  cbemical,  wliicli  it  pn'sents  when  it  ia  en  rnasst.    Not  ndmittiug- 

ibt  tV^ctiicity  Iiuls  anTtLiu;r  to  do  in  cauatug'  the^o  pheaompnn,  bo  pit* fcrs 

toi^i***  '      '     in  n:^  chemk^o-capiVtuy  instead  *^f  rhTtt'i^-rtjpilaty^ 

1^*^*'  -y  v4/(Y/.W. — M.  Llebyn  hti^  obt^iincd  nn  hK'ohol  iiomcric 

nUiVutytic  iilcohol   by  fimt  trtfttiuij:  clLylated  clilorothyl  with  hwlriodic 

wJ,  tMcIi  giv»-i*  etliylated  iodethyl,  and  then  treating  this  sttb^tunce  %vitb 

BotstfiilTer  bydrmte.     Together  yvhh  the  alcohol  eomo  biityleno  i^  formed. 

Oiidised  by  ckroroic  acid  the  alcohol  yields  acetic  acid»  but  neither  butyric 

wi>l«ut}ric  acid^.     It  boils  at  09*,  and  at  (f  has  a  density  of  0-827.    Its 

0Bftitutioiml  formula  ia 

lOH 

He  Lai  communicated  his  results  to  the  Vienna  Academy. 

A  ftttc  fiyt4tJw9U  of  Jft/difK't/anic  Acid,— The  Cotnpteg-liendus  for  Dec.  7 
tontAiiis  a  paper  by  M.  iierthelot  on  the  foruintion  of  hydrocyauic  ucid  from 
oitTOfrtn  and  acetylene  gase?.  It  is  feuflitier.t  to  pass  a  series  of  tpaiks  from 
Kuhmkorfl^H  coil  through  a  nxixture  «.>f  th^'Se  {ra.*es  in  a  state  of  purity  to 
the  acid.  But  &»  n  sinuiUaneous  but  separate  decompo:  ilion  of  the 
ifttylrne  c»c*nir9,  the  dilution  of  the  gases  with  hydroj.%"n  jras  is  practised 
to  avoid  ilm  docouiposition.  Any  ntlwr  hydrocaibon  will  form 
ic  acid  ifViHtli  nitrogen  because  of  the  fuct  that  tho  electric  spark  panaed 
fli  it  will  produce  act*t}l<;ne.  M,  Beiihelot  compares  the  fumialioo  of 
|«ittiic  acid  from  acctylcJic  with  that  from  cynnogcn  thus: — 


GKOLOGY. 

Otw4t*    of  (Jic  Distnl^ution    of  the  Ifou  in    Vtinff/ud-d  StraNt, — The 
her  ntiuiber  of  tho  QnnrUily  JDnrrial  uf  fhv  Oeotwikuf  Societi/  con- 
Mr,  (Set^rjre  Maw's  puper  on  the  Duqiosilhn  of  Iron  m    Vftnefjated 
r,  rcftd  «ume  lime  *inco  before  the  Society,     It  U  an  elabomte  memoir 
\m  acibjcct,  and  i^  accottipaniod  by  forty  adioiruble  chroinolithoj^aphs 
iertioii9  of  var;e;?»ted  rocks.     His  conclus-iona  arc,  first,  that  the  great 
ItT  of  raees  of  voriepttitm  nre  independent  of  altered  chemical  com- 
asd  more  often  than  otherwise  seem  to  have  loon  induced  by 
fjrtt   directly  connected  with  chemical   clmn^^e.      Tho  Tery  Pinall 
|lii(«rt»Qa  of  them  that  can  be  accounted  for  by  chemical  ch!iij;^e  arc  due 
OOCiMtoniil  conven-'ion  of  the  red  auliydrous  SLf^quioxidf.',  or  tho  lower 


so 


foruAM 


bisulphide 
cbanges 


the" 
to  the  <iixipl«  ckemical 
of  ooasliiBBtim.     SeeaadH,  thai  like  trusferreoce  of  the  colourii 
OB*  pniof  tks  Mritwn  to  aDoliier  liat  Xakai  place  bjr  the  sintpl 
of  bifitnitiaB  and  diMiliition,  md  well  as  bj  segiv^ 
liaa;  Wt  tb^  tks  Utter,  BboTB  all  otba> agcndafi,  bas  plajed  the 
frt  ia  tba  tikgaliiw  of  fiiiiii§iiwM  wcfa. 

TV  i^matgrmary  GrmwA  y  gjfaiiil, — ^From  a  oomparisoti  of  the  gnrck 
of  the  Aire  V^ley  at  fii^gler,  of  tbe  Taff  A^ale  between  Qaaker'a  Y 
junction  umI  Abezdeen  janetioiL,  and  of  tbe  Vallej  of  tbe  Rhonda  near  i1 
jmi^iaii  with  tbe  Taff^  axui  of  the  anglea  of  depoeitioii  of  gravel-beds 
ttaling  the  eicaipnent  of  the  chalk  in  the  aectioos  exposed  at  Crayfoidi 
Eiith,  and  Saliabuiy,  with  the  aame  cooditioDs  at  Bzigbton  and  Sandgate, 
Mr.A.TTlorooodadei:  L  That  the  diOritwaa  deposited  bjland-floodAj  and 
that  the  mode  of  depostioii  was  qidte  dbdnct  from  that  of  moraines  produced 
by  the  melting  of  ice,     2.  That  the  chazacter  of  the  deposits  in  the  ralleya 
of  the  Aire,  Taff,  and  Rhonda,  proTea  that  they  were  formed  under  Mmilar 
cooditioni.    3.  That  these  grarel-bedi  pmot  to  a  Pluvial  period  of  great 
inteositf  and  duiation.     4.  That  the  ice  action,  of  which  there  ia  evidencOi^ 
waa  anboidinate  to  the  aqueous  action.    5.  That  the  foasiliferous  quatemarjH 
depoeita  have  been  beit  pteaiarved  whefe  tbev  bare  been  formed  in  ca^-itief" 
Ijing  between  the  edge  of  the  bank  of  a  river,  estuary,  or  sea,  and  an 
eaearpment  running  parallel  with  it  at  no  great  distance.     6.  That  tbe   | 
tnimediate  source  of  the  gravehs  wajj  the  high  land  adjoining  the  nveii^    | 
whence  thev  have  been  washed  down  bj  rain,  with  the  aaajatance  of  lateral 
atraama^  into  the  lowej  ground,  where  they  had  come  into  contact  with_ 
larger  quae  titles  of  running  water,  had  been  mixed  with  rolled  material 
and  spread  in  thick  beds  over  the  bottoma  and  slopes  of  valleys  or  the  sideil 
of  escarpments.    7.  That  the  surface  of  such  a  deposit  rarely  slopes  at  more 
than  from  2**  to  4®,  while  the  slope  of  the  beds  lower  in  the  series  nearer 
the  escarpment  aTeragea  l^*". — Quart,  Joum.  Geol.  Soc,  Nov. 

Switlaritt/  bettceeu  the  Geological  Structure  of  Nurth-icettem  Siberia  ojtd 
that  of  Rumn  in  Europe. — The  following  facts  have  been  communicjited  to 
Sir  R.  L.  Murchison  by  Count  A.  von  Keyserling :  The  district  between 
the  rivers  Lena  and  Jenissei  is  oc^^upied  by  upper  Silurian  rocks  of  the  saiiie 
tj-pe  as  those  found  in  the  region  of  Petchora,  and  by  Carboniferous  rocks 
containing  seams  of  coaL  The  chief  secondary  deposits  are  of  Oolitic  or 
Liassic  age,  and  agree  with  tliose  of  the  Petchora  region,  which  is  the  next 
adjacent  tract  on  the  west  to  tho  Siberian  region  in  question.  Similar 
rocks  are  found  in  Spitjtbergen.  The  hanks  of  the  Jeaissei  are  covered  vnih 
post-pliocene  uccumulations  similar  to  those  found  near  Archangel.  It  is 
thus  seen  that  the  vaet,  slightly  undulating,  and  to  a  gre^tt  extent  horizontal 
and  unbroken  formations,  each  of  whi^^h  occupies  so  wide  an  area  ia 
Europetui  Ilussia,  Eu-e  repeated  on  the  eastern  aide  of  the  Ural  Mountains. 
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&  tHs  mm|i[NfiC''^1noiintaiiid  only  are  to  h*i  found  igneciiis  and  cruptire 
GeoL  Mm^,  'Dec, 

Mtaa  of  ih4s  J*Of  Mitaisgipi^  and  GmtgM. — Mr.  A.  Tylor  has  coinpflred 
the  deltas  of  these  livers  and  the  alluvial  plfiina  above  them,  aad 
that  a  parabolic  curve  drawn  throujrh  the  t\\tremitics  of  each  river, 
irough  one  point  of  its  course,  nearly  represents  iU  longitudinal  sec- 
-lUe  irreateat  deviation  being  30  feet  iu  some  of  Iho  largest  deltna. — 
Mag.  Dec* 

-a  in  Central  France. — M.  Martina  has  examined  tho  valley  of 
in  the  eastern  part  of  the  granitic  tmusif  of  the  Lo{^ere,  and  fo;;ni 
of  tlie  former  existence  of  a  glacier.  It  waa  a  glacier  of  the  second 
one  of  those  which,  limited  to  the  cirqve  which  contains  tliem,  do 
descend  into  the  valley.*  The  crest  of  the  vast  cirque  into  which  the 
nfi^  of  Palhdires  risee  U  capped  by  an  elevated  ridg^,  tlie  summits  of 
miaghf  to  the  north  and  east,  are  funned  of  a  white  refractory  granite, 
JL  Martina  found  the  fields  and  wooda  roimd  the  hamlet  of  Costeiladi 
the  drqjue  to  be  sown  with  innumerable  erratic  hlocka,  extending  far 
•both  the  cotUreforti  of  the  mountain,  No  signs  of  polished  and  striated 
or  grooved  pebbles  were  to  be  expected,  aa  the  base  and  contreforU 
the  volley  ore  formed  of  mica-schist,  too  soft,  of  course^  to  streak  granite 
cr  to  take  and  retain  a  poHah. 

The  Forammifcra  of  Kostef. — TIerr  Karrer  haa  laid  before  the  Vienna 
Aeademj  his  monograph  on  the  fjiuna  of  foraminifera  of  Kostej,  a  place 
in  the  mountains  formiog  the  south-eastern  boundary  between 
aud  Transylvania.  This  fauna  includea  nearly  250  species,  a 
great  number  of  which  are  new,  and  particularly  remarkable  —  such  aa 
allicfyiopora  mioeettica,  PeneroplU  kntci,  and  numerous  and  beautiful '  Mi- 
ides.  The  fauna  is  that  of  a  deposit  of  marine  ori^n,  corresponding 
ftbe  miocene  stage  of  the  \'ienna  and  Hungary  basins,  and  marking  thus  a 
m  iDt«Tinediate  between  the  oldest  deposits  of  this  middle  tertiary  sea 
clay)  and  the  littond  formations  of  more  recent  date  (cakaireit  ky" 
lMau),—rinittkut,  Dec.  2. 

OmtfrotTs  Gvohfficai  Index. — A  second  edition  is,  we  believe,  now  nearly 
oomplcte,  and  coutains  the  papers  in  the  Qimrttrhj  Journal  for  LS68,  Mr. 
Omatod^a  address  is  Chagford,  Exeter^  and  geologists  who  find  errors  in  the 
lodas  are  requested  to  commimicate  with  the  tmlhor  of  the  Index. 

T3k<i  *jrHus  Trutiefella  (Billings)  ia  the  subject  of  a  paper  (translated)  by 
ljnd»tK>m  *in  the  Gcoiogical  Mngazim  for  Octob<.'r.  The  specimens  de- 
w*ere  found  in  hmestoue  beds  in  the  upper  Silurian  of  Gotland* 
author,  having  received  drawings  and  descriptions  of  the  specimens  of 
Billing*,  Cbund  in  Cimada,  declares  that  the  two  series  of  specimens  are 
'  liose  of  Gotland  being  the  more  perfect,  A  plate  accompanies 
im's  paper,  in  -whicli  tho  shells  nre  well  figured.  The  greatest 
:uiiiLriiy  of  the  genus  the  author  thinks  consists  in  the  presence  of  two 
or  tubes  that  penetrate  the  shell  along  the  median  axis  of  the 
"^tea  or  on  both  sides  of  it,  The*re  aiphons,  by  degrees,  taper  oil',  and  cease 
^J|the  ricinity  of  the  apex  of  the  valves;  their  openings  are  of  an  ovate 
^Blique  form  on  the  interior  surface  of  the  valves,  and  almost  in  the  centre. 
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formed  hy  the  concf  utric  shull-luyers  tbat  envelop  tlic  &iplioii3»  and,  on  the 
Biirrace,  by  the  mantle  and  other  eoft  parti,  TUia  mediaa  elevation  i8_ 
smooth,  having  nn  iinpre«>sion9  of  luusculrtr  parts^  and  is  deeply  concai 
along  the  iijediiin  axis.  The  lateral  walU  of  both  siphons  are  contiguoi 
lo  the  median  axis  of  the  valve,  and  fonlinue  as  a  etraigfht  ridg^e  for  a  coi 
aidcrable  distance  down  towwds  t!ie  inferior  mai"^in  of  the  valve.  The  sc 
parts  that  secreted  the  concetitric  ln3*ers  of  the  siphons,  by  degrees  movi 
dovs"nward  during  the  jn*owth  of  the  animal,  filling  tho  place  they  or.( 
occupied  with  i^hell y  matter.  Thu.i  the  apiws  of  the  siphons  are  gpenei 
found  filled  with  concentrii'  layers.  Some  faint  loogitiidinal  strife  are 
on  the  intenor  walla  of  tlie  siphon*?.  The  concentric  layera  around  ll 
Biphona  fonii  two  strata  that  are  quite  distinct  from  the  reat  of  the  shell- 
matter,  and  are  eruhedded  in  it.  They  cannot,  therefore,  th*  author  think?, 
be  confounded  with  pcpta,  which,  when  they  do  occur  in  the  shells,  are  in 
immediale  contact  with  the  vahea,  and  compactly  united  with  them.  Tho 
siphon.^  of  the  dorsal  valve  are  Bhorter  than  tlioise  in  the  veutral  valve,  and 
often  more  divergent.  J)r.  I^indatroni  thinks  we  gain  the  true  interpreta- 
tion of  the  nature  of  these  siphons,  if  we  attentively  examine  the  interior 
surface  of  tlie  valves  in  the  jffcnera  Liiifjulu  and  Ohoht-R,  Tlie  corresponding 
part  of  the  valve  of  Lififfttfa  bein;?  ncrupiMd  by  two  impressions  of  the  ad- 
ductori*,  situated  on  each  side  of  a  broad^  faints  sihield-like  elevation.  Though 
in  some  points  he  aflniita  tht-  relation  between  Tt'imtreHa  and  the  Litipdido!^ 
ho  thinks  there  are  luaiiy  ieatiires,  especially  chai'acters  of  the  dorsal  valve, 
which  wdely  separate  it  from  this  family.  The  valves,  he  etates,  attidn 
a  thickness  of  lifteen  millimetres,  and  contist  in  their  perfect  slate  of  cal- 
careous 6par. 

Chemical  Gcoiotjtj, — Mr.  j>avid  Forbee,  RR.S.,  has  sent  ua  a  very  interest- 
ing paper  (reprinted  from  ilwmival  Xvws^  Oct.  2*1)  on  some  points  in  Che- 
mical (Jeolop:)',  In  thi.s  Mr.  Foibes  deals  in  trenchant  and  forcible  language 
and  conclusive  logic  with  tho  question  of  the  constitution  of  the  earth. 
Criticising  M.  Delaunay'a  late  memoir  before  the  French  Academy  of 
Sciences,  he  arg^iiea,  with  M.  Delauoay,  ng^ainst  the  views  of  Mr,  Hopkins  and 
Archdeacon  Pmtt.  He  demonstrates  that  the  reasonings  of  theiie  writers  were 
verj*  correct  m  far  as  they  went,  but  that  they  were  based — as  not  a  few 
mathematical  reasonings  are^on  purely  ftrbitrary  premisaes.  Mr,  Forbes's 
pRper  is  one  tbat  will  be  read  with  tho  dcepei^t  interc»st,  and  though  hia 
conclusions,  like  many  pcipniiflc  inductions,  cannot  be  accepted  aa  defini- 
tively proved,  they  certainly  appear  to  us  much  more  on  fhe  tide  of  trutli 
than  those  of  the  rtpposition,  ^H 

The  Atitwral  itatitie  of  Eozomi. — Mesi^rs.  King  and  Rowney,  pci-aiMing  iB 
their  views  on  this  subject,  gent  in  n  menjoir  on  the  "  so-called  Eozoonal 
rock  "  to  the  Geological  Society  c»n  Wednesday  Dec.  23. 
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hdiaiitm  front  Steam  Boiterg.-Sotne  interesting  expcrimentB  Lave  been 
IIAb  Vj  Mo^tfre.  Pox,  Head  &  Co,  at  Middlesboroiigli-oii-Tees,  on  the  eflcct 
iflftOD^eonductixtg:  coating  of  cenient  in  reducing  the  radiation  nf  ln'nt  from 
Ike  i«Hic«  of  c^team  boiier?.  The  boiler  experimented  on  had  n  superiiriul 
fBfmi,  ircft  of  2&0  aqnare  fyet  In  the  tirst  experiment  with  the  boiler  im- 
vnn^  14'8  cubic  feet  of  water  were  evaporated  per  hoar;  in  the  second 
openiDeai,  the  boiler  baling  been  coverwl  with  non-conducting  cenieatt 
III  nii|iOT«tion  Twaf*  at  the  rate  of  20-4  cubic  feet  per  hour.  The  coal  iwed, 
flrfdio  ciitrumstaucea  under  which  the  water  was  erapurated,  were  exactlv 
tlieatme  in  the  two  oa»ea. 

lif^ifi  F$tti  on  Shipboard, — Messrs.  Dorsett  and  Biytbe,  of  tlie  Patent 
I  lany's    Works,   have   fitted   on  board   ibo   Ketrtever,   a  screw 

.f  500  tons  burden,  an  apparatus  for  tbo  ^.feneration  ot  steam  by 
tJM  oombuhtion  of  creosota  and  other  liquid  bydrocarbrins.  The  creosote  is 
fall  evaporated  in  two  small  vertical  boilers,  or  generators,  and  the  Tnpour 
Wlken  oonducted  to  the  fumaces  of  the  steam  boilers^  in  which  it  ia  burnt. 
Ai  fUrlinf?.  an  ordinary  fire  is  kindled  in  the  generators,  and  when  the 
pmiare  of  the  creosote  vapour  riges  to  about  20  lbs.  per  square  inch,  a 
|Ott]ion  of  the  vapour  is  conducted  into  tbo  firebox  of  the  generators,  and 
nil  the  heat  subsequently  iiwded  for  the  evaporation  of  the  liquid 
Th«  Retriever  has  been  tried  on  tho  Tbames  with  perfect  tjuccess,  the 
working  without  a  hiteb,  and  the  conibuMinn  bt-jiig  apparently 
IvCMt.  It  remains  to  be  Keen  whether  any  practical  difficult iea  in  the 
ifplieattoa  of  the  system  will  be  found  on  more  extended  trml,  and  whether 
ibd  tcoQomiciil  results  are  such  as  to  justify  its  adoption. 

Afiyiartitti$  for  exhibiting  the  Jmw»  tif  Jf'ate  Alotion, — An  extremelv  in- 

loreadn^  paper  on  the  laws  of  wave  motion,  and  on  an  apparatujj  for  ijlus- 

thera,  by  Professor  C.  S,  Lyrann,  will  be  found  in  Etigijietrimj^ 

The  apparatus  exhibits  to  the  eye  not  merely  the  motions  of  the 

contour  of  a  wave,  but  also  the  motions  that  are  at  the  same  time 

plac«.^  below  the  surface,  in  the  wholo  mass  of  liquid  all'ected. 

Soktr  jK/i^W.— 'Captain  Ericsstm  has  been  making  experiments  on  the 

^Ifiliiftlion  of  solar  heat  in  the  production  of  mechanical  force.    According 

•  notice  tran-rauittisd  by  him  tx>  Eiujineeriny  (Nov.  27^  his  experiments,  in 

rhich  lb«  radiant  heat  of  sunbeams  of  from  050  to  ot80  square  inches  in 

Mction  was  concentrated  on  a  small  surface,  do  not  altogether  contirm  tho 

obtained   by   Pouillct  and   Herschel   with  the  small   instruments 

to  employed  for  measuring  the  quantity  of  radiant  !*olar  heat.   Further 

•rimenta  aje  to  be  prosecuted,  and  in  the  ujeaii  time  he  staters  that  several 

:j>erimentftl  erf/ines  have  actually  been  constructtd,  actuated  by  tho  sun'jj 

It  beat.     In  some  of  these  engines,  atmosphoi  ic  air  heated  to  480'^  by 

the  sun's  raya  is  used;  in  others,  steam  generated  in  the  same 

and  continuous  rate  of  300  revolntions  per  minute  bas  been 

of  thej^o  engines, 

IfUirrcommimication  in  Eaihvatj  Trains. — It  baa  now  been  made  imperative 

railway  nmuagers  to  provide  meana  of  comtnunicAtion  between  passengers 
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and  guards  in  all  indns  runnirig^  greater  distances  than  twont}*  milcsi  withoi 
stripping-.    With  a  view  cf  deterniiuinf?  on  the  best  means  of  compb 
with  the  requirements  of  tho  Board  of  Trade,  a  meeting  of  engineers  ai 
others  interested  in  the  matter  has  been  hold  at  Yorlf ,  and  a  series  of  ex] 
nmemto  were  carried  out  on  the  various  pystems  proposed.    Amonprt  tht 
fsjttexaa  we  may  mention  that  of  Mr.  Rom^ljottoni,  in  which  a  whipcord  lij 
is  eitteiided  from  the  engine  to  the  rear  van,  attached  on  the  former  to 
whistle  and  at  the  latter  kept  in  tension  by  a  weight.     If  the  rear  gut 
pays  out  iincj  or  if  a  passenger  cuts  the  cord,  the  whistle  sounds, 
opened  bj  a  spring  as  soon  as  the  tension  on  tho  cord  is  dimiQi^hc 
Mr.  Harrison  has  a  rope  system  in  which  the  whistle  b  opened  by  a  p^ 
on  the  cord,  the  lenj^s  of  rope  being  permanently  attached  to  the  carria^ 
and  joined  between  them  by  hooks  and  eyes ;  when  the  rope  is  pulled 
semaphore  is  released  and  ^es  itself  so  as  to  indicate  the  point  from  which 
the  signal  has  been  given.    Various  electrical   sjstems  were  also  tri« 
More  recently,  Mr.  Latimer  Clarke  has  produced  a  pneumatic  system, 
which  experiments  have  been  made  at  Serenoaks.     This  consists  of  a  heai 
gtjng  on  the  engine,  and  a  smaller  one  in  the  g:uard*s  Tan»     Both  gongs 
struck  by  hammers  actuated  by  the  tniin  itself.    The  gear  which  a«  tuat 
the  hammeTS  is  connected  with  vacuum  cylinders  connected  with  n  pi] 
running  the  whole  length  of  the  train,  from  which  the  air  is  continuously 
exhausted  by  a  pump  on  the  tender.    The  pipe  is  in  communicati«m  with 
plugs  in  the  carriages.     .\ny  passenger  pulling  out  one  of  these  plugs  de- 
stroys the  vacuum  in  the  pipe,  tho  mechanism  of  tho  gongs  falls  into  geargj 
and  the  gongs  are  sounded.     This  system  of  Mr.  Clarke  answered  its 
pose  admirably  in  the  experimental  trial,  and  certainly  appears  to 
many  roerita. 
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BaHeria  in  Glanders  and  Farcy. — MM.  Christot  and  Kiener  have  founc 
bacteria  in  the  blood  of  glandered  horses,  and  very  abundantly  and  of  lar^ 
size  in  the  spleen  and  in  the  pus.     Along  with  this  presence  of  bactei 
there  was  usually  leucooythtemia. — CompUS'ILeHdua,  Nov.  23, 

Ile-Hiahlishmait  of  Sensibility  after  Resection  of  Nerves. — A  memoir  bj 
MM.  Arloing  and  Tripier  was  read  before  the  French  Academy,  Nov.  23 
cm  the  effects  of  resection  of  certain  nervous  trunks.  Clinical  facts  have 
iveral  times  shown  that  after  wounds  which  have  altered  or  desfcruyed 
n  portion  of  a  nerve,  sensibility  returns  in  the  integuments  to  which  the^ 
nerve  is  distributed.  MM  Arloing  and  Tripier  made  nervous  resections 
dogs,  and  saw  t«ensibility  reappear  after  a  certain  time  in  the  iutegumeni 
to  which  the  branches  of  the  nerve  were  distributed,  and  in  the  peripheric* 
eud  of  tho  nerve  itself. 

7*^*  VseofErffotin  aftrr  Operations, — M.  Bonjean  states  that  the  mortality 
from  amputations  has  in  tho  Hopital  de  St.  AndnS  in  Bordeaux  been  greatly 
n^uced  by  administering  ergotin,  30  to  50  grains  per  diem,  for  a  fortnight, 
beginning  ita  use  immediately  after  the  operation.  The  result  has  been  the 
ubseuce,  or  at  least  the  marked  dimimitionj  of  suppuration.     It  appeared  to 
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Idfiltttf  MWtU  when  applied  to  tbeTronntU  iljeraselrea, — Compte»-Rentkm 

^e  in  MUh.  —  In  a  note  to  the  French  Academj^  M.  CommaiUo 
«  that  be  baa  obtained  creatini?  from  putrefied  whey.  This  is, 
doubt,  deriTed  from  crefttbe  by  dehydration,  so  thnt,  according  to 
It  CommaiUe,  ibe  bitter  substance  must  be  a  constituent  of  new  milk.  It* 
panics  baa  not  been  hitherto  made  out  on  account  of  the  Inrj^e  quantity  of 
Hher  laatters  wiih  which  it  is  united  in  new  milk.  M.  Commaille  findu  in 
ikt  pntMnoe  of  creatine  a  new  analogy  between  milk,  blood,  and  nieat^  and 
loabto  whether  creatine  is  an  excrementition^  matter. 

h^hitnce  of  J^eratrum  mi  the  Heart. — M,  Oulmont,  who  hits  been  con- 
tbiua^  his  experitnenta  on  the  pliysiologieal  action  uf  J'lratrvrn  viride  and 
Aititli  ical  effecta,  recently  read  his  second  jmper  on  these  aubjecta 

Ittbci  ti.  h  Academy  of  Medicine.   He  tinds  that  the  re^sinoua  extract 

of  *»iK:*ut  a  centip-amme  every  hour  lesssns  aud  gteadics  tlio  pulse, 
Md  oannd«r8.bly  diminishes  the  temperature.     lie  baa  tried  it  in  pleuritis, 
monia,  and  tyyihoid  fever,  and  while  it  gave  bad  results  in  the  first  and 

it  prored  of  immense  service  in  the  second. 

miate  of  Ammoftia  as  a  ci4re  for  Xenralgia. — Many  of  our  non-profes* 

roaders  hare  no  doubt  heard  of  saUammoniac  as  a  remedy  for  certain 

of  toothaeheT  and  perhaps  have  tried  it  with  advantage.     There  haa 

b«»en  a  great  dearth  of  scientific  inform atioo  on  the  action  of  thia 

ma^j.     We  therefore  direct  attention  to  an  able  paper  on  **  Muriate  of 

Mta    in   certain   nervous   diaoi-ders,"   which    haa    been   written    by 

Jv,  Anstie  of  Westminster  Hospital.     Dr.  Anstie  shows  that  while 

t^  muriatv  is  surprisingly  beneticial  in  some  Cftse«  it  ia  inert  in  othera. 

Bot  K«  reconimendii  that  it  Ije  given  a  fair  tnal.    Our  own  obdervationa 

hSlf  accord  with  Dr.  Anstle'a  published  viewa. — See  The  PraciUiimer  for 

D«c«aib«r. 

y^britmn  developed  after  adminuiration  of  Ofdamme. — In  the  third  num- 
biT  of  the  Archives  dt  rhyttiuhgie^  M.  Vulpian  describes  some  experimenta 
flMdn  oo  frogs  by  bijecting  the  active  principle  of  VycUtmen  Europtrum 
^^■^■l  the  akin.  After  death  the  blood  is  found  loaded  with  vibnonea, 
^^^^^feia  in  some  cases  are  seen  within  the  substance  of  the  corpuscles 

^mMdhifl-  awl  Ethyl- Strychnia, — MM.  Jolyet  and  Cahoura  have,  in  a  recent 
aitmber  of  the  Comptes-Jiendus  (November),  at  last  recognised  the  splendid 
bquilies  of  Mean's.  I'm^cr  and  Crum  Brown.  But  feing^arly  enough  th^jy 
ii;|feai  an  opinion  to  the  ellcct  that  thia  field  of  resenrcb — the  inlltience  of 
mbi^tutioti  ou  ihe  physiological  eti'ects  of  alkaloids— is  espedally  their  own. 
W«  don't  agne  with  them. 

J^rmjdiire  an  a  bvatih-remrt. — As  one  of  the  chief  pecdliaritir's  of  the 
Ilirv«i»lure  climate  is  supposed  to  be  its  raoiiituic,  we  would  refer  those  of 
aar  rosdera  who  are  anxious  to  obtain  eome  Bcientitic  knowledge  of  the 
kjrgnnnctric  fact«  to  a  valualde  ^\\yi*x  on  the  raiidkll  of  Devonshire,  by 
Mr,  W,  PetngeUy,  F.R.S.,  in  the  Tra/imrtious  of  the  DrixmM'e  Associa^ 
Umfcr  tht  AdtTmicemmi  of  Scimce  for  18(38.  After  giving  numerous  care- 
liiily  drawn  up  tabloi*,  the  author  says :  "  In  brief,  Devonshire  stands  first 
the  English  and  ^S'eleh  counties,  aud  in  descending  order  thirteenth 
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in  its  mean  aiiu  ml  fall,  ninth  in  th^  livera^  nunjl>er  of  wet  day?,  hni 
twi'lflh  in  its  mean  daily  fidl.  Compared  with  the  entire  country,  its  min- 
fftll  is  23  per  cent. ;  its  wet  days  0  per  cent.,  and  iU  daily  fall  15  por  e^n\ 
alxtve  the  arcrn^e. 

Liehujs  Kdratt  of  Meat — Baron  Liobig  has  forwarded  to  us  some  8anipl< 
of  Ilia  improved  "  extract,"  prepared  by  the  Fray-Bent  m  Company.    Th 
we  have  not  yet  eatisfact^>nly  e^^amined,  but  there  w  rexiaon  to  believe  tiu 
tbb  extrart  ia  in  point  of  flavour  a  great  improvement  on  the  previous  pi 
paration.  We  may,  in  pnssinnr,  call  attention  to  the  fact,  that  the  experiuienl 
recently  iimdo  by  Herr  Kemniericli,  atid  held  by  some  to  prove  that  thi 
extract  is  in  largo  doees  injurious,  have  be^n  of  so  inexact  a  charatrttT,  an( 
made  in  such  a  peculiar  manner,  that  they  roust  be  regarded  as  inconclu?iv< 
The  PradUiwer  was  the  tirst  journal  to  call  attention   to  thera  in  thii 
countiy,  and  it  by  no  uieaiw  concurred  in  Ketnmerich'a  expressed  opinionn, 
but,  ou  the  contrary,  stated  that  they  required  confirmation.    JonmaU  like 
Once  a  Week  and  other?,  which  moke  a  nort  of  ill- digested  meal  of  the 
thoroughly  scientific  periodical**^  copied  part  of  the  paragraph  in  the  /Vr/c- 
titi(mn\  but  not  nil,  and  occasionf^d  a  f^i^od  denl  of  mischief,  thn>uph  heading 
the  public  to  believe  that  the  extract  of  meat  is  poison.    As  the  iir^t  journal 
which  drew  attentiou  to  the  Extractam  cartas  in  this  country,  we  may  be 
allowed  to  express  our  protest  against  crude  experiments  and  hasty  conclu- 
eiona  like  those  of  Dr.  Kemmerieh,    For  a  complete  expmSe  of  Kemraerich  s 
opinions,  our  readers  should  refer  to  a  letter  by  Baron  Liebig,  which  ap- 
peared recently  in  the  Lancet  (November). 

SpofitaHeottx  t/cneration, — In  reference  to  tbia  questioned  phenomenon,  a 
puper  of  Jtl.  Trucure  has  lately  been  laid  before  the*  French  Academy.  The 
author's  conchisions  relate  especially  to  tho  formation  of  ycnst  in  beer,  and 
are  aa  follow:  1.  Yeast  cells  may  be  formed  in  the  muet  of  beer  without 
spores  being-  previously  fwwn.  2.  Cells  of  the  same  form  ns  thoRo  of 
yeasty  but  with  different  conteuta,  arise  spontaneously  in  plain  a  ilutirm  of 
Bupar,  or  to  which  a  little  t*irtrnte  of  ammonia  has  been  added,  and  thesa^ 
cells  are  capable  of  producing  fermentation  in  certain  liquids  und^jr  favoui 
able  condilions.  3.  ITie  cells  thua  formed  produce  Pe«tciV/iw»i,  like  tl 
cells  of  yeast.  4.  On  tho  other  hantl,  tlie  eipores  of  PmicUUmn  are  capahl 
of  being^  traneforracd  into  yeast,  Finally,  he  states  that  spoutaneoUiS  jjeoe-' 
ration  is  th*s  great  oljsta^le  to  satisfactory  observationaj  because  it  niixes  ita 
own  products  with  those  placed  by  the  observer  for  experiment. — ^Vide 
rinstifvi,  December  23,  1808. 

77te  Phmiuhgical  Action  of  Cifmiogcn  G(U. — Iferr  Dr.  LtiscLkewitsch,. 
from  his  experiments  with  cyanoja^eu  on  blood,  and  on  frogij  and  other  cold- 
blooded animals,  and  birdfl,  grniueapigfl,  &:c.,  draws  the  following  conclu^^^ 
jdons:  1.  Cyanogen  doea  not  enter  into  chemical  combination  witll^ 
hieninglobin,  although  it  changes  it  aa  it  does  other  nlbuminoid  bodies. 
"2.  TJie  ciliary  motions  of  tlio  epithelium  are  incrensed  by  a  weak  solution 
of  cyanoff<.'n,  and  arrested  by  a  concentrated  solulinn,  cyanogen  in  this 
rt'Ppect  agreeing  with  ammonia.  3,  The  strong  tetfuiic  cramps  are  caused 
by  tho  action  of  the  cyanogen  on  tho  central  nervous  system.  4.  The 
stoppage  of  the  heart  arises  from  irritation  of  the  vagus  nerves.  5,  On  the 
peripheral   nerves  c3*Anogen  acts   na   a  powerful    irritant.      C,    The  bloc 
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M  Miif  '    with  cyanogen  show.s   cleftrly  in  Ha  Bpectrum  Iroth 

the  lie-  ^  ^^]oV\D,—Arcfiiv/.  AmiL  «.  P/iyi,  November. 

TV  Cowrfwciwfi  o/  Sensorif  Jmpresmom. — In  an  ftrticle  in  the  December 
ftombcr  of  the  ArvJiu'e«  tie  J%(/siohffiej  Dr.  Brown-Sdquard  states  that  the 
OdfidiicCara  of  fli^tisory  ImprcBsiunA  do  not  cross  in  the  base  of  tJie  brain  but 
nidi  it  already  crossed,  and  that,  therefore,  their  intercrossing  must  take 
pUoe  in  tiie  spinal  marrovr. 

EipfrimmU  an  Tra»xfimon.^At  a  recent  meeting'  of  the  Vi*>nna  Aca- 

Aernj  of  Sciences,  Ilerr  Mittlor  read  a  paper  detailings  hu  nunieroua  experi- 

smuIs  od  this  important  problem.     He  tinds  that  transfusion  is  n  much  leaa 

d«agp!TOiM  operation  than  has  been  supposed  by  medical  men  geuorallj. 

Be  ivpeated  the  uld  experiment  of  introducing  birds'  blood  into  the  vessels 

of  joainmals,  and  found,  as  did  previous  phy^iologiat^,  that  the  oval  cor- 

foirirHi  may  be  di^ttnguished  for  several  days,  but  that  uUinmtely  they  dia- 

—  -r     itis  results  may  be  summed  up  as   fallows:    L  Blood  directly 

.^.mI  from  one  vessel  to  another  does  not  provoke  coag:iilation  iu  the 

ion  of  the  animal  submitted  to  the  operation,  whether  it  be  allied  or 

the  one  from  "which  it  receives  the  blood.     t3.  Blood  directly  trans- 

Aiaed  cotitinues  its  faiictiona  within  the  vascular  sj'stem  of  a  kindred  animal 

mnch  more  completely  than  blood  injected  after  having  been  deprived  of  its 

Khrin.     8.  Blood  directly  trans-fused  from  an  animal  not  allied  to  it  b  gene- 

ly  borne  by  on  animal  better  and  in  markedly  larger  quantity  than  blood 

Ibrinatod  previous  to  injection.    4,  ITie  blood-globules  of  mammifera 

acen  for  two  or  three  days  after  in  the  blood  of  birds  submitted  to 

6,  The  narrowest  capillaries  of  mammalian  animals  present  no 

1  .•  to  the  passage  of  the  largo  elliptical  corpuscles  of  birds.     6.  Sup* 

:i3  frtiil  strongly  believed  in,  as  to  the  toxic  action  of  foreign  blood  are 

uiUittf  inexact  or  erroneous :  the  coagulation  of  this  blood,  and  the  exist+'nce 

the  rarboiiic  acid  which  it   contains  have  no    influence   on   the  SMup- 

mI  by  it.    7.   Blood  injected  or  transfused   is  some  time  after 

ktion  eeci'etod  in  many  cases].by  the  kidneys.  Sometimes  efTujiiona  of 

are  obserred  in  the  parenchyma  of  the  wounds  caused  by  the  operation. 

B,  It  may  safely  be  admitted  that  blood  corjmscles  thus  secreted  first  lose 

tbsjr  colouring  matter  and  then  perish  like  those  placed  without  the  vascular 

I,     9,   Tho   experiment.^  in   question   have   not    deliuitively   cleared 

thor  the  trannfuged  blood  loses  its  physiological  powers  immediately 

aa  btiiiig  received  into  a  foreign  vasculnr  system  or  whether  these  powers 

CDOtiAUe  to  exist  for  a  certain  period. — L'IndUidf  Nov.  18. 


MFr.VLLURUV,  MINERALOGY,  AND  MINING. 

On  the  AppUcaiion  of  C%hnm  Oas  to  the  Totighming  trnd  liejining  of 

OM. — A  papcTf  on  this  6ubjt?/rt  by  Mr.  Francis  Bowyer  Miller»  assayer  in 

I  li  of  the  Koyul  Mint,  wiw  read  at  the  Chemical  Society  in 

,  nppcurs  to  b*'  of  great  practical  i  mport/^nce.    If  Mr.  Miller's 

-uccessful  in  other  hands  as  in  his,  its  Bimplicity  and  eco- 

>  itd  o^LtenaivQ  employment  in  this  country  and  ekewbere 

TQL.  Vm, — ^XO.  XXX.  H 


SCIE5CS  ftRTI&W. 


gm  into  tbe  nolleo  gold  bj  meana  of  a  clay 
to  tke  bodoB  of  tkt  cnidlite  eonuiiung  iL  No  diiBcult 
600  tl»  fvojectiOB  of  ^baks  of  gold,  as  might  perbaps 
wvnld  be  tb»  taeew  The  gmter  p«it  of  the  cHoritie  seems  to 
■tt  <m»j  and  no  Tioknt  ebvIEtion  cmioeqiiently  takes  plnee. 
coaygito  6k  mhtr  iato  cUoiidey  wbic&  floats  in  the  liquid  state  i 
tbs  goU.  Witk  dw  afpantof  aaed  by  Ifr.  WQeTf  abotit  eight  oiiiiCi*« 
flh^s  vef«  tbaa  afpatatod  at  dJorida  Itara  gold  aDored  with  it,  iinil  at~ 
■tailj  a  wiHhnn  lata,  wbetb«T  the  gold  eontaliied  much  silver  or  little. 
To  obviate  tba  loos  of  ibe  fused  cblonde  of  alrar  by  iufiltmtion  into  the 
wilBJaiaii  of  tbe  daj  pot,  tbe  latter  Is  to  be  prepared  hy  dipping  it  into  a 
bol  satzoaAed  solirtiaB  of  borax  ia  wmter  so  as  to  be  thoroughly  impregoated 
tbeierwitb,  and  tbea  diying  it.  Xo  abeorplioii  of  chloride  then  occurs  with 
It  The  TolaEttliiactioD  of  all  but  a  toj  nnoate  proportion  of  ehloiide  of 
mhfst  ia  ptereated  bj  tbe  uae  of  borax  to  Ibrm  a  fused  layer  over  tlio  chlonde. 
Yhm  tbae  TM|innd  for  the  opentioa  to  bring  the  gold  to  a  fioeness  of,  say, 
9BS  parta  m  1000  ia  cnlj  a  few  boon,  while  the  oppareni  Inaa  of  gold  h  very 
■MR  l^aa  vbat  ii  kaawm  to  oocnr  in  ordinary  gv>ld  melting,  b^ing  2^ 
m  lOgOOC^  wbcreaa  in  otdinaij  mint  melting  the  apparmt  waste  is  abotit 
jaHa  ra  10,000.  <*By  ^ppmrmi  he$  is  meimt  the  loes  at  the  end  of  an 
0|iendoii,  without  taking  into  aecomit  the  amount  recoreaitble  from  '  sweep/ 
iicJ*  Tbe  flab  of  argentic  chloride  i^  reduced  io  the  metallic  atato  hy 
placing  it  between  two  flat  pieeea  of  wrought  iron,  and  immersion  of  the 
vbok  in  stlphoric-add  water.  But  previona  to  thts,  as  the  cake  contnins  a 
little  gold  (apparently  in  chemical  combination),  Mr*  ^filler  recommends  its 
tf^amfm  and  treatmenit  with  a  little  carbonate  of  potash,  which  separates  the 
gold  and  a  little  eilrer,  learing  tba  chloride  free  from  gold.  Lastly,  fta 
ngirda  the  quantity  of  chlorine  oeceasaiy^  about  twice  the  theoretical  quan- 
tity only  is  zeqoired^  half  of  it  pasang  unused  into  tbe  chimney. — Journal 
ikt  Ckgmieat  Boeiefy  for  December. 

TKeDifftrad  Oahwn  of  LahrodorUe, — A  microecopical  examination  of  I 
number  of  specimens  of  this  mineral  in  the  collection  of  tbe  Ecole  Polytecl 
nique  de«  Pays-Bas,  all  from  the  Labrador  coast,  has  enabled  M.  Vogi'lsn 
to  ^re  an  explanation  of  the  splendid  play  of  colours  often  exhibited  hy  ij 
In  the  coloration  of  lahradorite  its  more  or  less  crystalline  structure  plnyaT 
an  essential  part,  for  the  coloured  specimens  show  usually  a  better  cleavagti 
than  the  colourless  ones.  The  bright  blue  reflected  by  some  f^ecimens  de- 
pends upon  a  certain  crystalline  state  of  the  mineral,  and  is  a  phenomeDon  of 
piilarisation  produced  by  the  passage  of  rays  refracted  by  one  lamiun  into 
another  lamina^  the  planes  of  vibration  of  which  do  not  coincide  with  thr>se 
of  tbe  first,  the  result  being  a  difference  of  phase  and  an  interference  of  the 
luminous  rays  on  reflection,  just  as  with  the  ordinary  colours  of  polarisfttion. 
The  golden-yellow  colours  proceed  from  a  total  reflection  from  interpost^d 
micrviUtes  which  consist  of  magnetic  oxide  of  iron,  or  else  of  diallago  ;  the 
red  colour  results  from  the  reddish  colouring  of  sraiill  lamelln?  of  diallji^re : 
the  association  of  the*e  colours  with  tbe  blueish  re6ection  accoimts  for  the' 
green  and  violet  play  of  coloui's  ;  lastly,  the  coloured  metallic  reflection 
fnmi  lamtnre  of  diallagi'  gives  rise  to  the  effects  of  coloured  aventurine, — Ar^ 
cAiYw  n^'trhndttiieB  des  'Sciences  ejcuctes  ei  ttaiitrelki. 
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^Taffneiiti:*, — ^Tn  an  article  in  the  Cheinical  New»  for  December 

A  Forlif's  gays  that  the  only  objection  to  the  use  of  titauj- 

for  Froelting  is  thiit  they  Rr©  found  to  he  more  and  more  refractoiT 

t-fttrnace  in  jiniportinu  as  they  contain  «  greater  percentage  of 

If  much  thallium  i»  present,  they  require  so  much  larger  an 

jji    ni'  I  1  rhRfc^ml  to  smelt  them  as  not  to  render  their  employment  pi*ofit- 

5^1  ■  in  11  rrn J rjtrv  whore  other  ores  free  from  titanium  can   be  obtained  at  a 

r  Employing  a  mixture  of  stamped  quartz  and  lime  as  a 

obtained  very  galisruetor}'  results;  and  when  the  amount  of 

the  ore  did  not  exceed  8  per  cent.,  or  was  reduced  to  this  per- 

jwimixture  of  other  ores  of  iron  free  from  titanic  acid,  no  difficulty 

me  «:prnpnced  in  worsting  thw  ore  cleanly  and  profitably.    The  cast  iron 

ptodtioed  contained  no  phosphorU8,  only  a  trace  of  sulphur,  and  afforded 

IMJS  JUST c<*nt.  titanic acid»  equal  to 00.3  per  cent,  titanium,  which  Mr,  Forbes 

inmghitft  wn^  rather  mechanically  intermixed  than  chemically  combined 

"■itii  Uic  iron.    The  ca>*t  iron,  however,  po8«e««od  a  pecnlinr  fracture,  not 

Miily  described,  but  easily  distinguiijhed  by  the  funmce-mpn,  who  could  at 

CBoe  recjoguiso  the  piar  from  these  orea  even  after  it  had  been  remelted  in 

Asta^  of  Siltw  in  the  rfrf  imy. — It  is  well  known  to  assayers  that  a  diffi- 
in  the  application  of  Gay-Lu*»SHc'a  process  for  assaying  silver  hait  to 
-,  ^-A  over,  arising  from  the  fact  that  in  adding  to  the  silver  Bolution  the 
^andanl  8«iluUon  of  salt,  a  point  is  reached  when  the  liquid  will  give  a 
^   ■    '  •  •  by  the  addition  of  either  silver  solution  or  chloride  of  sodium. 
its  out  in  a  letter  to  H.  Dumas  lliat  thiH  i»  entirely  avoided  by 
J  bromide  for  the  chloride, —  Comptes-Iiendm,  Nov,  ^30tb, 
'It  of  TSff  Irim   itUo   Steel. — The   Mining  Joffnial    speaks  very 
liiekly  iA'  theworirini:  of  Mr.  ITpaton'a  patent  at  the  Works  close  to  the 
Ijin^loy  Mills  Station  of  the  Midland   Railway,     The  pn^esa  by  which 
Uif  ijtin  is  converted  is  by  the  use  of  nitrate  of  so<la,  by  which  the  whole 
at  th«  pha^phorus  is  evolved.     The  pifr  iron  is  put  into  an  ordinary"  fui-uace 
fof  thtmi  three-qirarters  of  an  hour,  and  then  ia  run  into  the  converter,  and 
b  £be  course  of  four  or  five  minutes  the  converting"  process  hm  been  corn- 
pitted,     Th#*  proce^^   for  melting  the  pij<  iron  is  an  ordinary  one,  there 
be£]i(^  an  inclined  tramway  loadinjr  to  a  platform,  and  thence  to  the  charge- 
hoi*.     Tlicrc   are  tuyeres  for  supplying-   air   t(f   the  cupola,  without  any 
i;;-  enpuo.      The  eti.'el  is  of  uniform  character,  and  0]ipeara  to  be 
!.'   of  bring  ailapted  for  almost  every  purpose  for  which   etccl  is 
gPDonUlj   ufced.    Tho  cost  of  the  plant  necessftry  for  the  Hentoa  process 
not  exceed  'lOO/. 


METEOROLOGY. 

The   Cm^mfff'^m*  yialier  tjf  MetewUetf, — By  npplying   to  the  CArbO" 

I  in  artm©  meteorites  hi^   method  of  hydrogennting 

iitifiir:  utids  m  AS  to  convert  them  into  their  corresponding 

IS  M,   Borthftlot  hns  obtiiincd  curbo'hydrogens,  both 

h\,-h  nn*  similar  to  thojar  of  petroleums.     A  new  ana- 
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lagj  is  ikm  tkown  Iwtween  the  etibonftoeoiis  matter  of  mcteoiiteB  aad 
dorpmiR  orii^  en  tlie  eoxikce  c^  the  glolw. 

The  Erron  m  ihe  Memmtmmt  of  the  Tentper«dwre  of  tha  Solar  lUti 
ly  ike  Black'Bta&  Thmtumeier. — In  conseqaence  of  the  diathennancT 
Uack  glMP,  of  wliieli  Uack-btilb  Ifaermometen  are  usujlUj  constructs 
He  K.  Lk  J.  EQeij  hta  compared  the  iiidication^  of  one  of  the  ordii 
black^holb  thermometezis  with  another  thermometer  w^iih  its  bulb  coal 
itith  lamp-black.    These  thermometers  read  the  fiame  in  the  shade,  audi 
osdinsrj  thermometers  were  accurately  intercomparable.     In  the  sun, 
eoated  bulb  alwajs  attained  a  higher  temperature  than  the  other,  and 
diiierezice  was  found  to  tbij  with  the  temperature — ^the  greater  the  tern] 
ratxire  the  greater  the  difference.      For  example,   when  the  coated  bulb 
theimometer  indicated  77-3*,  the  black-ghise  bulb  one  indicated  70**;  whi 
the  former  indicated  155*7*  the  latter  marked  only  l-W.  Part  of  this  difTe 
enca  Mr.  EUery  points  out  must  be  doe  to  the  polbhed  surface  of  the  bli 
glass  bulb  reEecting  manj  rays,  which  are  absorbed  by  the  dead  surface 
the  blackened  bulb. — Trans,  of  Rny.  S<w,  of  JlctoriHf  pt.  i.  vol*  Ix. 


PHOTOGRAPHY. 

U^e  of  PriiUltuf  Pref*  to  Photographers. — In  the  Photographic  Netrs  (ot 
December  11,  Mr.  Thomas  Gulliver  recommends  the  use  of  the  prJuting' 
press  to  photographers  for  the  purpose  of  printing  their  own  circulars, 

Hemount  of  Silver  Stains  from  (he  Handi, — The  same  journal  gires  the  I 
following  receipt  as  better  than  that  recently  rocomraended  by  Mr.  Carey  I 
Lea:  "  Put  half  a  pound  of  glauber  salts,  quarter  of  a  poimd  of  chloride  of' 
lime  (the  sanitary  disinfectant),  and  8  ounc4?s  of  wnter,  into  a  email  wide^ 
mouthed  bottle,  and,  when  required  for  use,  pour  some  of  the  thick  sedimt 
into  a  stturer,  and  rub  it  well  over  the  hands  with  puaiice-«tune  oi 
nail  brush,  and  it  will  clean  the  lingera  quite  equal  to  cyanide,  but  without 
any  danger.  This  will  do  to  use  over  again  until  exhausted,  and  should 
be  kept  corked  up.  The  disagreeable  smell  may  be  entirely  avoided  by  tbo 
liberal  uae  of  lemon  juice,  which  not  only  removes  the  «mell,  but  whiteus  llie 
handj.     Rotten  ones  may  be  used,  and  answer  well.'' 

Carrier'' 8  Sfnaitive  Aibumcm'zed  Paper  has  thus  been  reported  on  by  one  of 
our  contemporaries,  whose  editor  had  recently  received  a  sample  from  Mr. 
Solomon.  The  specimen  had  been  prepared  nearly  twelve  months :  **  Wo 
found  it  perfectly  unchanged  in  all  respects,  without  a  trace  of  discoloration; 
and  printed  and  treated  throughout  side  by  side  witli  thut  just  received  from 
Mr.  Solomon,  there  was  no  difference  in  result,  both  being  perfectly  dean  and 
pure*  The  unchangeable  character  of  this  sensitive  paper  is  thus  proved 
beyond  a  question,  Its  qualities  remain  just  the  same  as  we  before  described  ![ 
them.  It  gives  an  exquisitely  delicate  aud  soft  print,  but  lack.i  a  little 
\igour,  unless  a  negative  with  fuU  controal  be  employed.  A  special  toning 
b.'ith  irt  recommended,  which  we  before  tried  with  success  j  this  time  we  uwd 
an  old  sulphocyanide  of  gold  bath,  made  some  montJie  ago,  with  perfectly 

good   lOiUltj,'* 


SCIBSTIFIC  gUHMABT. 


'  r  Phatographii. — Two  forms  of  Iftnip  Imve  been  recently  di'\iwd 

..  .    -  rve  notice.  One  is  the  iogenjous  Electric  Lamp  of  Mr.  Browning:, 

llie  utber  the  Magiiesiura  Lamp  of  Mr.  Solomon.     Mr.  Bro>Tning's  lamp 

'     *  -^  L-<d  that  liie  charcoal  pointa  are  always  kept  together  Viy  nie3\ii8 

-ma^ot  and  ftrmatitre.     The  upper  bar  containing  the  upper 

:  Qt,  ia  the  one  which  is  clamped  by  the  ma^et  when  the  current 

r  igh  it.    This  lamp  la  especially  suitable  for  lantern?,  giving  a 

i'-c  with  a  Grore'?  battery  of  about  8  cells.     Mr.  Solomon's 

'  L.iuip  hos,  as  usual,  cluck\\ork  for  uncoiliug  the  ribbon  off  the 

.e  ribboa  is  about  50  yarda  long,  and  will  give  a  steady  light  for 

..■3Ur8« 

PIujftMjraphj  in  Ctmuhj  Weather. — Sir,  M,  Whiting,  Jun.;,  sends 

I?  note  to  our  interesting  conteniporar}'^,   Tke  Bntifh  Journal  of 

V,  No.  410:  "  Whpo  talcing  distant  ncwe  and  a  variety  of  scenery 

*,  jilrttc  (especially  in  Scotland),  on  a  cloudy  day,  where  a  part  of 

v  raav  contain  dark  woods  or  other  foliage,  wliich,  with  an  ordinary 

hardly  come  out  sufficiently  distinct^  great  assidtancc  can  be 

'•llowiiig  plan:  Suppose  the  whole  exposure  will  require 

- :  tirst  give  two  or  three  minutes  with  tlio  average  light,  ond, 

-     lainder,  only  uncap  the  lens  when  that  part  of  the  view  you  wish 

Uy  to  e-tpofl€  is  lit  up  by  the  sim  and  the  other  part  is  in  shadow. 

.  u.^  i-  f«r  more  easy  to  do  than  it  appears  to  be/* 

A  nfw  Mmtntfor  Pkotfygraphs  haa  been  brought  out  by  Mr.  Fox,  and  is 

r*         ^  '     ^]>oken  of.     The  new  mount,  instead  of  having  a  tint  for  imme- 

»,  t  Willi  the  picture,  sttrroimded  by  a  broad  white  margin,  is 

i  with  a  broad  tint,  which  constitutea  the  niargiu^  with  a  space  of 

•^lite  in  the  centre,  leaving  a  margin  of  white  to  come  into  contact 

icrture  itself.    Thia  effect  with  many  pictures  h  very  pleasing. 

>  in  landscapes  where  the  sky  has  printed  through  to  a  delicate 

trnt,  the  pritvt,  if  momited  on  au  India  tint,  would  appear  to  have  a  white 

»ky ;  ifi'^tunted,  however,  in  contact  with  the  white  portion  of  a  boaiii  having 

•  tint  beyond,  the  atmospheric  tint  of  the  sky  receives  its  fuU  value,  and  the 

pictun^  becomes  effective.     The  same  is  tnie  of  vignetted  portrtiit*  in  which 

the  background  softens  into  a  grey  tint  instead  of  into  white,  and  in  a 

number  of  other  casea  the  new  style  will  produce  a  more  pleasing  result 

tluui  sjiy  y*^t  devij?ed. 

Cftritp  SifTt/fiejtium, — A  writer  in  the  Builder  &o.j5 :  **  There  is  now  a  fair 
poupcNcrt  of  a  reduction  in  the  price  of  magnesium  through  some  recent  im- 
ptwemcDti^  in  its  manufacture,  and  it  is  probable  that  in  the  course  of  next 
fimr  we  shall  see  the  metal  retailed  at  or  under  one  shilling  per  oun:e." 

i%)ititp-tiphi'c  Paper. — A  contemporary  etatfs  that  a  prize  of  2,000  fr,  haa 
Wn  otiered  in  France  for  the  production  of  the  best  photographic  paper. 
The  priie  will  be  awarded  in  1800.^/Vio^tJ.  Xetps,  Dec,  15. 

Treat  in  ff  Ntyatitx;  i?afA«.— Mr.  M.  Carey  Lea  gives  the  following  results 
4»bt*ioed  by  Dr.  Jacobscn  when  treating  disordered  negative  baths  with  per- 
annfimAte  of  potagh  t  *'  The  lirst  bath  tried  was  nn  ordinnry  negative  bath 
wlikb  hod  erased  to  work  clean.  A  solution  of  permanganate  wa.s  dropped 
cuftAUIy  in,  «o  long  as  its  deep  red  colour  was  destroyed  by  stirring  up  the 
Aft  Mxin  aa  a  drop  of  permanganate  left  a  coloration  which  did  not 
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disftppear  the  bath  waa  filtered  and  gaTe  clean  picturea.  The  secund  wai 
bftth  wliich  had  been  used  with  Ilaruecker'a  collodion,  aad  was  choked 
with  organic  matter  prodmcing  fo'g.  With  this  hath,  four  or  ti?e  times  as 
much  permaDgannte  was  reqiiire^l  as  the  other.  When  enough  had  been 
added  the  bath  was  filtered,  and,  at  ^fird,  gave  clear  pictures,  but,  aft^r 
standing  a  little,  fogged.  On  being  acidulated  with  dilute  nitric  acid  it 
worked  perfectly.  The  explanation  of  this  last  lies  in  the  tendency  of  the 
permanganate  to  render  a  bath  alkaline ;  thereforw  the  proper  mode  of  treat- 
ment is,  if  much  permanganate  hiw  been  added^  to  acidulate  the  bath.  If 
but  little  has.  been  needed  the  bath  may  be  tried,  and  no  acid  need  be  added 
unless  a  tendency  to  Teil  show  itatdf." — See  **  Spirit  of  the  ^Vmerican  Jouf 
nalg  "  in  Briiish  Jouimal  of  Photography ^  Dec.  18. 


PHY8ICS. 


A  Neio  Cofiitmtt  Battenj. — Thia  battery, intended  rather osim  "intensity  " 
than  a  ''  quantity  "  battery^  has  l»en  deWsed  by  Messrs.  De  Is  Hue  aud 
Ddiiller.  Having  experimented  with  it  since  its  construction  was  first  made 
known  in  Febniary,  and  more  especially  tested  its  electro-motive  force,  the 
inventors  have  recently  given  a  detailed  account  of  it  to  the  Chemicitl  So- 
ciety* The  battery  is  compact  and  ahvays  ready  for  use ;  no  porous  cell  is 
□ceded,  aad,  with  the  electrodes  disconnected,  the  elements  may  be  left  im- 
mersed for  several  weeks,  as  the  electro-positive  metal  is  then  scarcely  acted 
on  in  consequence  of  the  electrolyte  being  solid  and  very  nearly  insoluble. 
The  positive  metal  is,  as  usual,  zinc.  It  ctinsists  of  Belgian  zinc  wire 
{English  being  objectionable  frt»m  its  impurity)  2f  inches  long  and  0-2  incli 
thick.  The  negative  element  is  pure  silver  in  the  form  of  wire  003  inch 
thick  ;  and  round  this  is  cast  the  electrolyte,  a  cylinder  of  chloride  of  silver 
0'2%  inch  in  diameter.  The  silver  wire  projects  about  0'2  inch  beyond  the 
bottom  end  of  the  chloride  of  silver,  jind  about  1|  inch  above  the  top  of  it, 
so  as  to  permit  of  its  connection  with  the  xioc  of  the  next  pair  of  elements. 
The  cells  ait?  conveniently  formed  out  of  1-ouiice  vials  by  cutting  off  the 
necks  with  a  diamond  or  an  ignited  splint  coal.  The  zinc  and  chloride  of 
silver  roils  pass  through,  and  are  supported  by  n  lath  of  vamiijbed  mahogany. 
The  ends  are  pierced  by  two  holes  large  enough  to  allow  of  it  sliding  fi-eeJy 
up  and  down  two  vertical  supporting  rods  of  glass.  Upon  these  glass  sup- 
ports it  is  retained  at  any  desired  height  by  vulcanised  caoutchouc  colhu^ : 
these  grip  the  glass  rods  with  adequate  firmness  to  support  the  mahogany 
bar,  but  at  the  same  time  permit  of  its  being  moved  up  and  down  witli 
sufficient  freedom  to  immerse  the  elements  partially  or  wholly  or  to  raite 
them  entirely  out  of  the  liquid.  The  raising  is  conveniently  performed  by 
placing  the  two  forefingei's  of  each  baud  under  the  collars  and  pressing  the 
thumbs  on  the  top  of  the  glairs  r^jds ;  the  lowering  can  be  effected  by  pres-^ing 
down  the  two  ends  of  the  bar.  The  gloss  rods  should  not  be  varnished  on 
that  portion  over  which  the  vulcanised  collars  have  to  slide,  as  the  vamhih 
causes  t^x»  much  friction ;  below  this  point  they  may  be  varnished  with  ad- 
vantage.   They  are  cemeuted  into  a  base  of  varnished  mahogany,  in  which 
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tries  of  i^cesses  to  fit  the  cells  and  keep  tbem  in  their  pi 

OD  feet  of  vulcfliiite  to  iucreftse  the  iaaulatiou.  The  jsincs 
ptts  tlirou^^h  holes  in  the  bar  and  are  kept  in  position  bv  vulcanised  coUais, 
ihove  these  collard  another  ou  each  zinc  serres  as  a  clip  for  making  con- 
sction  with  the  silvi^r  wires,  which  ia  done  by  pasaing  the  wire  between 
zinc  and  the  collar.  The  silver  wires  pass  throug^h  holes  pierced  in 
?es  of  giittA-percha  or  ebonite,  fitted  into  the  mahogany  bar^  the  holes 
tg  only  just  large  enough  to  permit  of  the  wire  being  drawn  through 
The  zincs  are  better  amalgamated,  but  need  not  be  so.  The  cells 
rged  \vith  a  solution  of  salt  in  distilled  water,  26  gi^arames  to  the  litre* 
the  chlorine  is  more  or  less  completely  exhausted  by  the  reduction  of 
through  their  entire  thickness,  the  resulting  rods  of  spongy 
be  renewed  and  reconverted  into  chloride  with  scarcely  any  loss  of 
r,  so  that  the  cost  of  the  renewal  of  the  battery  is  chiefly  one  of  labour, 
le  inventors  find  that  their  battery  has  about  the  same  electro-motive  force 
4a  Dftoiers  battery.  They  also  give  experiments  showing  the  constancy  of 
le  battery. 

The  Jivlathn  of  Mechanical  Strain  of  Iron  to  Maffncto^iectric  IndudioH„ — 
!r.  G.  (lore  has  estublished, by  means  of  on  appaiatiis  he  describes  io  the 
Philmojihical  Magazine  for  Ueccmber,  that  a  uuignotised  soft  iron  wire  during 
le  act  of  being  stretched  (either  with  temporary  or  permanent  elongation) 
'Huen  in  magnetism  and  produces  in  a  coil  of  insulated  copper  wire  sur- 
rujiding  it|  a  current  of  electricity  in  a  contrary  direction  to  that  of  the 
ids  of  n  watch  w  hen  we  are  looking  towards  its  south  pdle. 
A  Mokndnr  CImnffe  in  Tin  produced  hy  Cold, — At  St.  Petersburg  last 
iter,  according  to  Hcrr  Fritsche,  tin  exposed  to  a  temperature  of  41GP 
dow  xero,  was  converted  into  a  semicryBtalliue  mass,  containing  cavitiefl 
[6  basalt.  Some  of  tliese  cavities  in  masses  of  25  or  30  kilos,  of  tin  had 
ft  volume  of  100  cubic  centimeters.  According  to  M.  Dumas  facts  of  this 
kind  were  not  new  in  Russia;  in  one  case  the  organ  pipes  in  a  church  were 
m  altered  by  the  cold  as  to  be  no  longer  sonorous.  The  fracture  of  axles  by 
cold  is  perhaps  a  fact  of  the  same  nature. — CompfrH'JieudttSf  Nov.  30. 

A  -Vfi/'  Mtthod  of  mmmring  the  Intensity  of  Light, — A  simple  instrument 
this  purpoee  has  been  devised  by  Mr,  Koger  Wright,  and  has  been  recently 
(ibed  in  the  Proceedings  of  the  Itogal  SiK-iety,  for  measuring  approxi- 
Ij  the  intensity  of  total  daylight  for  comparative  purposes.  It  consistfl 
in  solid  rod  of  nietnl  standing  perpend icidarly  on  a  heavy  base.  The  top 
of  the  cybnder  is  painted  wbite  with  a  black  spot  in  the  centre.  A  hollow 
tube  blackened  inside  in  made  to  tit  exactly  and  slide  over  this  rod.  The  rod 
18  marked  with  a  scale,  beginning  with  zero  at  the  base.  To  use  the  instru- 
ment, the  tube  is  pushed  over  the  rod  down  to  the  xero-point ;  it  is  then 
kwn  ftlowh'  up,  the  observer  looking  steadily  at  the  black  spot,  and  when 
irpot  vanishes  in  the  gloom,  the  point  is  read  off  on  the  graduated  scale, 
point  will,  of  course,  vary  with  the  intensity  of  the  light,  and  thus  a 

of  the  intensity  is  obtained. 
yew  Differential  Itefrador  for  Polariaed  Light, — M.  Jamin  haa  de- 
ibed  to  the  French  Academy  an  instrument  adapted  to  all  the  purposea 
his  differential  refractor  for  ordinary  light,  by  which  polarised  light  may 
employed  instead. 
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OH^i  of  the  Heat  dciHhpcd^ in  the  Cells  of  a  JJfUiety.  —  Accordin*  to 
M,  Fftvre,  tbe  lieat  which  is  not  found  in  the  galvamc  circuit,  but  confined 
within  the  cqW,  can  only  be  truced  to  the  interveution  of  the  following-  cii 
cumstances,  alone  or  united :  lat,  the  condensation  of  hydrogt'n  on  the  pU 
tinum  (of  a  Sraee's  couple}^  which  tecomea  an  obstacle  to  the  tmnsmisaic 
of  the  current ;  Snd,  the  local  action  due  to  the  passage  of  hjdiogen  froi 
the  nascent  to  the  ordinary  state  j  3rd,  the  action,  also  local,  due  to  the  con- 
version  into  sulphate  of  the  stiuc  deposited  on  the  platinum  of  the  couples 
the  electrolyeis  of  the  sulphate  of  zinc  constantly  increasing  in  the  liijui^ 
in  the  cells. —  Comptes-Iimditij  Nov.  t'3. 

'The   lUumifUttuiff  Powtr  of  Flame.  —  M.   DeTille  cannot    agree  wit 
Dr.  Frankland  in  considering  the  degree  of  luminosity  of  a  flame  to 
dependent  upon  the  density  of  the  gases  forming'  it.     The  illuminating 
power  of  n  flame  entirely  gaseous  ia  a  specific  property  connected  with  thai 
production  of  the  apectral  lines  fumiehed  hy  the  matters  it  contains  ;  and 
us  inexplicable  as  the  gpeeiiic  properties  of  the  hodies  themselves,  such 
density,  colour,  &c.     For  a  flame  to  be  luminoua  it  is  only  uecessan,'  for  U 
to  be  white,  that  is,  for  its  specti-um  to  be  extended.    A\Tieu  the  temj 
rature  is  raised  all  metallic  ppt^ctia  acquire  new  lines,  take  all  the  differei 
colours  which  together  form  white  light,  and  consequently  acquire  a  great 
illuminating  power. —  Compft^t'Rtfidnjff  Nor.  30. 

Why  Soap-Bnhhk'K  tan  be  hloicn,  and  not  WtJier-Bubhlts. — Mscosifcy, 
ordinarily  understood,  is  quite  insuflicient  by  itself  to  explain  the  bubble- 
forming  capability  of  certain  liquids.  According'  to  M.  Plateau  (Compt^t' 
Rmdui)^  '*  the  superficial  layer  of  liquids  has  a  Tiscoeity  peculiar  to  it,  and 
independent  of  the  viscosity  of  the  interior  of  the  mass ;  in  certain  liquid^j 
this  superficial  nscosity  is  stronger  than  the  interior  viscosity,  ond  often 
reiy  much  so ;  in  other  liquids  it  is,  on  the  contrary,  weaker  than  the  inte- 
Ttw  Tiscosity,  and  often  also  very  much  so  ;''  and  he  is  led  to  conclude  from 
his  experiments  tliat  for  a  liquid  to  be  capable  of  being-  spread  out  in  s^heeta 
at  once  larg-e  and  persistent,  and  consequently  for  it  to  permit  of  being 
blown  into  bubbles,  in  the  tirst  place  ita  Bui>erlicittl  viscosity  must  be  great; 
but  be^des  this,  its  tension  muat  be  relatively  feeble  j  in  other  words,  the 
jratio  of  its  superficial  viscosity  to  its  tension  must  be  suthciently  high, 

Mesearchet  on  ddorijic  Spectra. — ^Further  experiments  by  M.  l^esains  serve 
to  establish  the  statement  he  had  previously  made  to  the  Frencli  Academy, 
that  if  in  perfectly  pure  spectra  pencils  are  isolated,  composed  of  rays  whoec^B 
deviations  throug-h  the  same  prism  are  almof<t  identical  i^filh  each  other^^ 
they  will  be  found  to  be  very  imequally  trnnsmiwiihle  through  the  same 
absorbent  medium  when   they   proceed  from  diflerent  sources    (Compter- 
Rmdm,  Xav.  .10).      Llnsiitui  remarks  that  this  discover)'  of  M.  Desaii 
give*  the  co*qi  d«  grace  to  the  error  firmly  rooted  ia  the  minds  of  physicist 
that  a  colour  or  a  radiation  is  perfectly  determined  either  by  ita  wave-U 
or  by  thp  duntioit  of  its  vibration. 

SiitMttit  ^fSfdrauUc  TraffHonet, — According  to  M.  Brettes,  hydraulic 
InJMlorieA  appear  to  be  similar  when  the  initial  velocities  of  the  water 

mkig  out  of  similar  orifices  make  the  same  angle  with  the  horizon,  and 
Arc  pmfxirtioiiKl  to  the  square  roots  of  the  diameters  of  these  orifices  if  they 
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ttne  circular,  or  of  tbeir  honjologoua  diameters  if  thej  have  any  other  form, 
Comptea-Hendm^  Nov.  2  and  30. 

Mode  of  Conduction  of  Jleai  htj  Bodies. — M.  Magnus  has  reati  an  important 
ipex  before  the  Berlin  Academy  of  Sciences,  furnishing  the  proof  of  the 
•oposition  already  asjfierted  by  him,  that  heat  is  propagated  in  bodies  by 
vibrations  like  light,  or^  at  th«  very  least,  that  transverse  vibra- 
•play  a  moat  important  pai*t  in  the   ti'aosmiaaion.     M,  Magnus  had 
lltawQ  in  a  previous  memoir  that  heat  radiating  at  an  angle  from  a  red-hot 
id  polLiiihed  plate  of  platuium  proceeds  both  from  its  surface  and  from  its 
iterior,  this  being  a  consequence  of  the  polarisation  of  the  heat  wldch 
from  this  surface.    The  plane  of  polarisation  baa  the  same  situation 
of  light  refracted  at  a  certain  angle.    It  must  therefore  be  admitted 
portion  at  least  of  the  rays  ia  refracted  at  the  surface ;  hut  for  this  re- 
ion  to  he  possible  the  heat  must  come  from  the  interior  of  the  platinum, 
polarisation  is  effected  according  to  the  same  laws  as  those  of  light, 
therefore  the  interior  propagation  must  be  performed^  like  that  of  light, 
iy  tranaverac  oscillations.     M.  Magnus  had  assert-ed  hia  pr«ipo^ition  on  the 
grounds  that  the  motion  called  heat  cannot  be  double,  and  that  ita  pro- 
pagation when  made  through  air,  through  a  vacuum,  or  through  any  other 
iathermanouB  aubstonco  by  meana  of  transverse  oscUlationii,  must  he  of 
ke  same  kind  aa  in  the  interior  of  athermanoua  bodies  which  wo  call 
md actors.    But  this  conclusion  was  not  a  certain  one;  the  only  point  of 
it  made  out  was  that  heat  was  polarisable.     But  if  it  is  proved  that  heat 
midiating  at  an  angle  at  any  temperature  whatever,  and  therefore  at  a 
Tory  low  one,  is  also  polariaed  in  part,  it  will  be  et^tablished,  even  for  opaque 
bodies,  that  the  heat  radiated  by  them  proceed/'  partly  from  their  interior, 
and  is  profiagated  in  them  by  transverse  oscillations.    It  would  then  be 
proved,  .M.  Magnus  believes,  that  the  conduct! bility  «»f  heat,  or  its  propaga- 
>D  in  aihermanous  bodies,  rests  on  transverse  oaciiktions.    In  his  present 
>mmunication  M.  Magnus  has  furnished  this  part  of  the  proof  required,  by 
rperiment*  which  establish  that  bodies  heated  to  100°  radiate  polarised 

,—Z'Imiitutt  Nov.  18. 
A.  new  Exciting  Liquid  foy  Gaham<i  Batteries, — A  French  chemist  sug- 
gests the  following  compound  liquid  for  eleclTO-galvimic  batteries  ;  Twenty 
parts  of  protoaulphate  of  iron  in  thirty- six  parts  of  water,  seven  parts  of  sul- 
phuric add,  and  one  part  of  nitric  acid.     He  declares  this  to  be  the  mofit 
powerfiU  and  exciting  liquid,  attacking  iron,  zinc,  and  other  metale,  without 
any  evolution  of  hyilrogeu  or  binoxide  of  nitrogen. ^JNVtf?  York  Medical 
Rtcord,  I>ec.  1. 
A.  new  vHty  of  Ddectint/  (he  Discordance  of  Diapmons. — A  means  of  dis- 
ivering  a  want  of  accordance  between  two  diapasons  has  been  pointed  out 
M.  liasajous,  in  a  note  to  the  French  Academy.    They  are  to  be  made 
Tibrate,  and  then  put  in  connexion  with  a  bath  of  mercury.     When  they 
in  acoocdance  the  surface  of  the  mercury  remains  perfectly  calm.     If 
is  diacord  between  them  wavea  are  produced  on  the  surface  directed 
towards  that  instnmient  of  which  the  vibrations  are  the  less  in  number. — 
7Iiutautf  Dec.  10. 


106 


rOPULAR   SCIENCE   HETJEW. 


icli 


ZOOLOGY  iVND  COJII^VBATIVE  AXATOMY. 

The  Ft'mh'Waier  Crwtacca  of  Bef(^fnn,—ltL  F,  Plateau  has  given 
follo'W'iiifr  abstrftct.  {CompteS'IiendtiSf  Nov.  2-3)  of  his  memoir  on  the  g'enc 
of  Ganwutnm^  Lt^iceujt,and  Ci/prts.  Gmmnarm puteamu  (Koch)  is  aspocies 
and  not  a  variety  ;  its  iiidimentary  eyes  perceive  light.  The  specioa  of 
Lipumti  have  inajdllm  for  trituvotion,  furniHhed  with  a  crown  of  conical 
tubercles ;  their  digi^ntiTC  tube,  instead  of  being  simple  lilve  that  of  Daphnm 
ptdex\  is  distinctly  dividcnl  into  oeeophagii?,  stomach,  small  and  large  iutes'^M 
tinea;  the  other  members  than  the  antennoa  aJlect  three  ditferent  forma:" 
natatory  appendages  (first  pair),  appenJagea  for  the  production  of  the 
aqueous  current  (second  and  third  pairs),  appendages  exclu.*^:vely  respiratory 
(fourth  and  fifth  pau's).  The  male  leproductivo  apparatus  is  lodged  in  a 
pouch  borne  by  the  last  joint  but  one  of  the  tail  j  it  is  formed  of  two  sacci 
form  testes  and  two  deferent  canala,  opening  at  the  base  of  the  cau 
plate.  The  femalee,  like  the  Daphniie,  carry  well-marked  ephippiums,  h 
they  are  composed  of  two  distinct  capsules.  Opposed  to  what  Kathke  h 
aaid  of  the  Daphnire,  the  eye  in  the  embryo  i&  a  single  pifrmeiilarv  mass,  which 
aftetimnU  dlvidt'S  into  two.  M.  Plateau  has  confirmed  by  new  observationa. 
the  researches  of  Ilerr  Zenker,  who  discovered  the  male.*?  of  ChfprUf  and  th 
upset  the  old  theory  of  the  henuaphrodism  of  iheFe  animals.  He  sho 
further,  that  the  seat  of  fonnation  of  the  spermatophores  in  the  male  Cyp 
is  not  the  deferent  canal,  but  the  axial  tube  of  the  mucous  gland  :  that  the 
form  of  the  valves  in  the  young  is  generally  at  variance  with  that  which 
they  assume  in  the  adult:  lastly,  ho  shows  that  Cypri?,  although  resisting 
the  privation  of  water  for  a  certain  time,  does  not  manifest  this  piv)perty  in 
a  higher  degree  than  most  other  small  aquatic  animals. 

The  Scotex  of  PhtjUobUhrium  in  a  Dolphin. — M.  E.  van  Benedeu  has  found 
in  the  body  i»f  a  male  Dclpkitmm  tUJphi^  the  Scolex  of  Phyllobothrium,  a 
cestoid  lidng  in  the  angel-iish,  and  several  .sharks.  Here,  then,  remarks 
M.  van  Beueden,  is  a  ceatoid  which  begins  its  evolution  in  a  cetaceous,  and 
completes  it  in  a  plaglostomoua  fi^h. 

The  Ajiimat "  Veil "  ?«>/  esientialli/  different  in  Fmiction  from  the  Veffetahk, 
—  In  a  paper  read  before  the  Association  of  German  Naturalists,  at  its  last 
flesBion  in  Frankfort,  on  the  /%/»»>«  of  the  Cell,  Ilerr  Wundt  stated  as  fol- 
lows : — Tt  used  to  be  thought  that  the  vef,^etftble  cell  had  to  form  organic 
matter,  and  that  the  animal  cell  had  to  destroy  it  in  order  that,  by  its  alter- 
nation of  creation  aiid  destTuction,  the  general  end  of  life  might  be  attained. 
At  present  we  are  compelled  to  admit  that,  if  the  vegetable  cell  i^  the  seat 
of  a  phenomenon  of  reduction  by  which  cai'bonic  acid  is  decomposed  into 
ita  elements,  a  similar  phenomenon  is  produced  in  the  animal  cell,  Non- 
azotiaed  combinatioDS,  it  is  now  known,  can  be  formed  in  the  interior  of  the 
animal  cell.  Alexander  Schmidt  was  the  first  to  observe  that,  after  the 
addition  of  carbonic  acid  to  blood,  the  total  contents  of  carbonic  acid  dimi- 
nished in  certain  circumstances.  This  observation  furnishes  direct  support 
to  the  idea  of  a  phenomenon  of  reductiom  The  blood  globule  plays,  there- 
fore, a  part  analogous  to  that  played  by  chlorophyll  in  the  vegetable  cell  in 
contact  with  the  carbonic  acid  of  the  atmosphere.     The  only  diifeience 
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wliicli  exists  b,  that  in  the  blood-call  there  h,  be^des,  a  process  of  oxidation 
)ing  on  which  sarpuBses  the  prt^cesa  of  reduction.    Just  as  the  clilorophyll 
the  vegetable  cell  absorbs  carbonic  acid,  so  does  its  colourless  protoplasm 
jeorb  oxygen,  and  this  corresponds  completely  to  the  absorption  of  oxygen 
the  blood-cell  in  the  lungs. 

I^mma  uf  the  South-wetit  Coad  wf  Jfv/wce.^Examining  a  ij:reat  uiim- 
epecimens  from  dredgings  and  f^oimdings  off  the  south-west  coast  of 
jce,   M.   Fischer  has  made  out  the  following  species  of  MoUuacs:^ — 
fterea  t'oi^^UnUt  (Deshayes);    Psantmobia  vodulnia  (Turlon) ;  Lepi<tit  niti- 
(Jeffreys) ;    Leda  tatuis   (Pbillipi)  ;    Area  peftuttculoifleit  (Scacchi)  ; 
hna  stihauric*tUita  (Montagu^  j  ScissvrtUa  crvipata  (Fleming) ;  Cydostren%a 
fervt  (Phillipi)  J    Eiaoa  eoluta  (Forbeg);   Buiima  bilmeata  (Alder)  ;  Man- 
Ifdtu  bormlU  (Loeven)  ;    Mangeliu  elet/am  (Scacchi),  &t'. — moat  of  which 
tare  not  hitherto  been  found  in  France.     M,  Fischer  points  out  that  it 
ras  impossible  to  obtain  these  species  along  these  coastSj  on  account  of  the 
lore  sloping  gradually  towards  the  west,  so  as  to  form  a  vast  terrace 
»imded  by  depths  of  more  than  200  fathoms.    In  England  and  in  Norway 
ley  are  dredged  a  short  distance  from  the  shore  at  great  depths.    The 
jnce  of  the  submarine  terrace  on  the  French  coast  baa  made  it  necea- 
to  go  several  lea«rues  out  to  look  for  the  deep  fauna ;  hence  the  appa- 
it  poverty  of  the  French  shore.      It   has  been   remarked  by  English 
ithors,  aays  M.  Fischer,  that  a  certain  numbor,  at  great   depths  in  the 
[editeiTanean^  are  found  in  the  English  seas,  without  being  present  at 
itermediate   stations ;    and  they  have  therefore  concluded,  without  any 
^logieal  evidence,  that  at  the  end  of  the  tertiary  epoth  the  Mediterranean 
lunicated  with  the  ocean  by  an  arm  of  the  sea  traversing  A  qui  taine  and 
iguedoc.    The  result  of  these  dredgings  spoils  this  conclusion,  for  it 
rly  demonstriitea  the  continuity  of  the  habitat  of  the  species  once  con- 
lerwl  to  be  localised  at  points  so  remote.— X'/«<tf if i/<,  Dec.  0. 
7%<i  rrlfUtm  of  the  Auditory  Organ  in  Ctphalophora  to  the  Nervou*  QangUa, 
-A  memoir  was  read  to  the  I-Vench  Academy,  at  its  first  November  meet- 
by  M.  Lacaze-Buthiers,  on  this  subjects     From  observation  on  more 
thirty  species  of  gasteropoda,  he  can  no  longer  share  the  opinion  of 
Leydig,  Claparede,  and  Iluxley,  which  points  so  clearly  to  the  umon  of 
otolite  and  the  pedal  ganglion.     The  acoustic  nerve  always  ialtes  its 
fgin  in  the  snbo^sophageal  or  cerebral  ganglion,  and  though  the  auditory 
mch  may  reat  upon  the  locomotor  pedal  ganglion,  ita  nerve  never  arisefl  in 
lis  ganglion.     So  that  the  enboesophageal  ganglion  promdes  over  all  the 
IS  of  sense*  which,  to  the  pedid  ganglion  more  particularly,  motion  is 
be  attributed.      Sensibility  and  motor  power  are,  therefore,  distinct  in 
ftll  the  gro\ips  of  the  cephalophoroua   molluscs  as  they  are  in  vertebrate 
■oimBla. 

A  ue\c  BatrachitM, — At  the  meeting  of  the  Zoological  Society,  on 
Nov.  12,  Mr.  St.  George  Mivart  gave  a  description  of  a  now  species  of 
bog  in  his  own  collection,  which  appeared  to  constitute  a  new  genus  and 
■pedes  of   Batrachians,  and  which   he  proposed  to   call  JPtich^batrachitt 

Xaitire-painUd  ButterfKu. — Dr.  John  Lowe,  of  Lynn,  baa  sent  ua  a  note 
in  reference  to  a  notice  in  one  of  our  recent  numbers,  of  a  collection  of 
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butterflies^  tbe  Tving^s  of  wliicli  are  mounted  and  the  bodies  pabited 
fiepia.  lie  Eftvs :  "  It  inny  interest  your  readers  to  know  of  a  somewhat 
diflerently  prepart*d  collection,  the  work  of  a  deceased  lady,  in  this  neigh- 
bourLood,  which  for  l>eauty  and  |>erfection  exceeds  anythiug  I  have  yet 
seen.  They  comprise  two  large  volumes^  one  of  butterflies,  the  other  of 
moths,  and  thong li  executed  between  thirty  and  forty  years  ago,  retain  all 
the  brilliancy  of  the  recent  insects.  The  mode  of  mountmg  is  as  followa : 
The  wings,  carefully  separated,  are  laid  on  the  paper,  which  is  previ 
gummed  to  the  exact  extent  of  the  auiface  to  be  coveied,  the  surplua 
lemoved,  blotting-paper  laid  over  them  and  pressure  applied  until  they 
dry.  The  wings  are  then  removed,  leaving  a  correctly  nature-printed 
representation.  The  body^  legs  and  antennaj  are  then  painted  in  colours* 
In  the  collection  are  maDy  of  our  Barest  British  species,  euch  as  the  Camber-*] 
well  Beauty,  &c.  They  are  not  always  laid  out  open,  but  are  in  evei 
natural  position  :  with  expanded  wing-s,  in  postures  of  rest,  or  poised  upon 
leaves  or  flowers  painted  with  extreme  accuracy  and  with  much  artistic 
talent.  The  sheets  on  which  they  are  displayed  are  momited  in  a  volume^ 
furnished  with  a  lock,  and  are  thus  kept  from  light  and  air.  The  result  in 
tbe  preservfttion  of  all  their  colours  is  most  remarkable. " 

KatHraliM's  Dircctortf. — The  excellent  directory,  which  is  being  publiahe 
in  the  Proceedings  of  the  Essex  Institute^  Salem,  United  States, is  not  yet  com- 
pleted. In  the  two  la^t  numbers  of  these  Proceedings  (Xoa.  VL  and  VII., 
%'ol.  5),  the  list  of  writers  on  insecta  is  continued  and  completed ;  those  on 
orustaceans,  worms,  molluscs,  radiates,  protozoa,  and  parasites,  are  also  com- 
lelcd.  Xw  appendix  is  furnished  supplying  names  received  since  piiiit" 
ing  some  of  the  list^  This  includes  five  pages  of  names  of  workers  ia 
the  follovini?  subjects : — ^eolojry,  physical  geography,  mineral.^,  metallurgr, 
paljiHuitol ogy,  MUfttomy  and  physiology,  microacupy,  Iwtany,  archaeology, 
othuohY^',  mammals,  birds,  fishes,  insects,  and  molluscs. 

.■1  CMtoyw  of  the  NoHh  Ameiicmi  Birds  in  the  Museum  of  the  Eisejt 
InMifHU  baa  been  prepareil  by  Dr.  Elliott  Coues,  and  is  published  in  No, 
VI I .  of  the  Pntcct^Wjfs  of  the  Essex  Institute. 

J'tkvu'Hlaria  Cnmp(mHlata. — There  is  a  very  excellent  paper,  accompanied 
by  lw\^  gv»CHl  illustrations,  oo  this  subject  in  the  last  volume  of  the  Proceed^ 
vf  the  BiiMoi  SiitHralist4  Society^  which  we  have  just  received.  The 
ip«r  was  read  about  twelve  months  since  by  Dr.  C,  T.  Hudson,  M.A*,  but 
\X  outalus  Bucb  exct*Ueut  matter  that  we  have  much  pleasure  in  bnuginj?  it 
uudi'f  \hifs  notice  of  our  readers^  The  author  deaU  with  some  Important 
UUitoQitciU  pckuittf,  Hud  he  gives  some  interesting  facta  in  comiection  with 
%\»  tMUu  of  FloflCttlana. 

Tk$  SUhNtm  <dtMr«. — ^A  paper  on  ibis  subject,  in  which  the  history  of 
lb*  {4^>gre0•  of  Uie  •iUr»ronii'dist'ase,'and  of  the  mode  of  combating  it,  ia 
Accumtf'ly  tad  ftoptiUrljr  stated,  will  be  found  in  the  Heme  des  Deux  Mondet 
fvvr  tVtv^bivr  tt  is  f^rom  111*  pen  of  M.  Fayen,  of  the  Academy  of  Sciences. 
riu>  Muue  number  ^xxntiiiiB  a  sketchy  but  instructive  paper  by  M.  Laugel  on 
Ibc  ey\i  and  vi(ai»ti»  iu  whick  tlM  teoent  works  of  Uelmboltz   and  Max 

if9ntv4Ht¥  i/  tA»  ^SM  «/  OmM^cta. — Mr.  J.  Slade  has  a  short  paper  in 
|k«  Jsmmsi  »'/  M#  Qmkrtt  Cltth  fcr  October,  in  which  he  describes  the 
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iCTOscopic  stmctiire  of  the  shell  of  cruatacea.     He  refers  to  the  inquiries 

Williami?oti,  Carpenter,  and  Huxley,  and  ngreea  with  the  latter  in  deoy- 

ig  tlie  cellular  charftcter  of  the  uppermost  of  the  ioDer  hiyors.     This  quite 

ree*  with  our  own  observations  on  thb  point.    It  ia  to  be  reg^tted  that 

illustrations  are  given. 

J)efp-«e*t  Drcfl(;\ng,—On  Thursday,  December  17,  Dr.  B.  W.  Carpenter 

the  report  of  his  reaearches  in  tlie  North  Atlftntic,  undertaken  under 

te  direction  of  the  Government,     It  would  \^  impossible  to  giro  anything 

like  a  Mlisfactory  summary  of  the  results  he  ha**  arrived  at  iu  the  short 

space  of  a  paragraph.     We  may,  however,  mention  uno  or  two  facts  ascer- 

_iaaned  by  ])r.  Carpenter  and  Professor  Wyville  Thompson:  L  They  Imve 

>und  at  a  certain  point  between  the  north  of  .Scotland  and  the  Taroo 

iloudd  that  the  water  at  the  sea-hottomj^  at  a  depth  of  ijO)  fathoms^  has  a 

nperature  of  32**  Fahr.,  while  the  aurfnce  teniiwmturo  waa,  as  usual  52°. 

the  bottom  of  tlie  3oa  wer**  dredged  up  several  boreal  species  and  a 

\e  quantity  of  mud  containing-  tho  peculiar  protoplasmic  substance  which 

ifeMor  Huxley  hiis  termed  Bttthybim,    2.  They  have  found  that  (so  far 

their  researches  went)  the  8ea-boltom  over  which  tho  Gulf-stream  flows 

islats  of  a  calcareous  mud  coniposed  of  living  and  dead  Olobigerinae,  and 

rcoliths,  and  coccospheres  embedded  iu  Baihi/bimy  and  seeming  to  have  the 

ime  relation  to  it  that  the  epicides  of  spon^s  or  of  Hadiolaria  do  to  the  soft 

of  lhoj*e  animals,    ii.  That  vegetable  life  is  entirely  absent  \\i  these 

dcpthsi,  the  BathyhiuA  seeming  to  be  a  sort  of  Protozoan  of  low  type,  and 

Lpablej   like  plants,  of  sustaining  itself  on  the  mineral   kingdom  alone. 

That  dredging  may,  with  suitable  apparatus,  be  carried  on  at  almost  any 

in  the  ocean.     Dr.  Carpenter  is  disposed  to  look  on  the  cr<jtaceou8 

^bottom  as  the  still-existing  Chalk-formation,  and  he  thinks  this  view 

ids  support  in  the  fact  that  its  basis  ia  nearly  the  same  as  that  of  the  creta- 

j  deposits,  that  certain  shells  common  to  both  exist,  and  that  siliceous 

»nges  are  extremely  abundant^.     Dr.  C&rjienter  is  now  busily  engagt^d  in 

^pa^ing  an  account  of  the  Rhizopods  collected  during  the  expedition,  and 

>fea&or  Wyville  Thompson  is  equally  busily  occupied  with  the  siliceous 

jges*     Professor  Huxley  and  IVofessor  Frankland  have  also  special  soc- 

allotted   to  them.     Among  the  novelties  we  may  state  that  these 

marches  have  clearly  demonstrated  the  sponge  character  of  Hyatoncmn. 

f  Ffnma  of  the  Mtmtnnn  Tirrifoty  in  the  Rocky  Mountains  has  been 

"with  by  Dr.  J.  G,  Cooper  in  the  Americaji  XtditralUt  for  December. 

>per  s  paper  is  more  genera!  than  technically  zoological,  but  will  be 

with  interest. 

TTie  Ifahit*  of  Spidrrs  have  been  very  well  and  graphically  described  in 

lis  journfd  by  Mr.  J.  XL  Einerton.     He  takes  as  instance  the  Kpvtra  ndyo' 

and  gives  the  details  of  his  numerous  observation!?  of  this  Arachnid. 

Tl^c  Colorado  Potato-Buy  (Dotyphora  10  h'neata)  is  the  subject  of  a  very 

paper,  accompanied  by  numerous  woodcuts,  in  the  Ameinvon  Ento^ 

for  November.     This,  the  third  number  of  the  journal,  seems  to 

4k  good  deal  of  gossiping  information  of  interest  to  entomologists 

Tht  tilimy  Mumcfti  m  Fi»h,  Bird*^  aud  Qtmdrufteih  is  the  title  of  a  paper  by 
r.  B.  J.  Lee,  iu  the  Journal  of  Anatomy  for  November,    We  must  say  that 
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we  are  diaBatisfied  with  the  author^s  facts  and  Ulustratioiis.  If  there  is  aoy 
point  in  connectiofn  with  the  dliaiy  muscle  of  great  interest  it  is  the  minute 
relations  which  exist  between  it  and  the  choroid  on  one  hand  and  it  and  the 
oomea  on  the  other.  These,  it  seems  to  us,  have  in  great  measure  been 
overlooked  by  Mr.  Lee,  who  gives  us  enlarged  but  not  microscopic  figures 
of  his  dissections.  If  Mr.  Lee  would  look  over  some  of  the  specimens  in 
Mr.  Lockhart  Clarke's  collection  he  would  then  see  how  much  good  work 
he  has  left  undone.  En  passant,  we  would  remark  that  the  '^Heports  "  on 
Anatomy  and  Physiology  in  this  journal  are  the  most  carefully  and  discrimi- 
nately  arranged  abstracts  we  have  ever  seen. 

The  Lymphoid  Organs  of  Amphibia. — A  paper  by  Ilerr  Dr.  Toldt  has  been 
read  on  this  subject  before  the  Vienna  Academy.  The  so-called  thuroid 
gland  in  frogs  is  described,  and  its  relations  in  functional  analogy  with  the 
lymphatic  glands  in  Mammalia  pointed  out  The  situation  and  structure 
of  the  oigan  in  the  amphibia  called  the  thymus  are  described  in  detail,  and 
its  probable  functions  indicated. — VlnstUid,  Dec  2. 
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BY  ST.   GEORGE  MIVART,  F.Z.S. 
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the  number  of  the  PoruLAR  Science  Review  of  October 
last,  we  gave  a  short  account  of  the  structure  of  the  Lobster, 
to  serve  as  a  type  of  one  of  the  great  primary  groups  into 
which  the  animal  kingdom  is  divided.  We  now  select  another 
animal  of  an  altogether  diflferent  build  to  serve  as  a  type  of 
another  great  primary  group. 

The  Cuttle-fish  is  really  no  fish  at  all,  as  we  shall  soon  see, 
aad  is  almost,  if  not  quite,  as  unlike  a  true  fish  as  we  have 
■ready  seen  the  lobster  to  be. 

^Klts  appearance  is  imprepossessing  enongh^ — a  short  swollen 
body  (all  soft  externally — not  shelly,  as  in  the  lobster),  with  a 
considerable  head,  from  the  crown  of  which  radiate  ten  long 
arms,  give  it  a  fanciful  resemblauce  to  a  great  marine  spider ; 
not  that  there  is  any  real  affinity  between  the  two,  the  spider 
being  formed  on  the  same  type  of  structure  as  is  the  lobster. 

The  head  (which  is  sometimes  called  the  prosorna,  or  front 

^pdy)  contains  the  organs  of  sense,  and  the  mouth  opens  in  the 

Hlddle  of  its  upper  surface,  in  the  midst  of  the  radiating  arms. 

The  body,  or  abdomen  (sometimes  called  vieta^oma,  or  hind 

P^^ru^y),  is  a  great   bag  enclosing  the  circulating,  digestive,  and 
erativ^e  organs.     This  body  is  enclosed  in   a   great   fleshy 
elope,  which  is  called  the  inanile  (or  palliam)j  and  which  is 
firmly  adherent  to  the  body  behind,  but  free  in  the  front — like 
a  smockfrock  sewn   down   the  back   to  the  waistcoat  beneath 
Jt,  but  quite  unattached  at    the  chest,  where  a  apace  is  left 
■^ween   the  body  and  its  investing  garment.     This  space  is 
^h^d    the  pallial  chamber;  in  it  are  placed  the  gills,  and 
into  it  the  intestine  and  certain  ducts  open, 
^_  Qn  each  side  of  the  body  the  mantle  is,  as  it  were,  pulled  out 
^pfco  a  sort  of  fin  {fig.  1  l).     On  the  front  surface  of  the  body 
Tsort  of  pipe  (termed  the  funiiel)  is  placed,  which  is  open  at 
VOL.  viir.—  NO.  xxxu  I 
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each  end.  Its  8ummit(fig^.  1  /)  projects  upwards  above  the  top 
margin  of  the  mantle  ;  its  lower  end  opens  into  the  pallial 
chamber. 

The  arms  are  ten  in  uuniber  :*  eight  of  these  are  of  moderate 
length ;  but  two  (called  tentaeks)  are  very  long,  retractile, 
expanded  at  their  ends  (fig.  1  t  and  f). 

Each  arm,  on  its  inner  surface,  is  furnished  with  a  numi 
of  Slickers  {iwetabulaX  each  one  of  which  may  be  compared  to 
a  small  cupping  glass  on  a  short  stalk. 

Each  acetabidum  has  a  toothed  horny  margin,  and  its  interior, 
when  it  is  in  a  passive  state,  is  nearly  filled  by  a  muscular 
papilla,  or  small  fleshy  mass.  This  papilla,  however,  can  he 
contracted,  and  then  occupies  but  a  small  space  at  the  bottom 
of  the  cup. 

The  cuttle-fish  seizes  objects  in  this  fashion.  First  it 
closely  applies  the  horny  margins  of  the  aeetabula  to  the 
surface  of  the  object  seized.  It  then  immediately  contracts  the 
papilla?,  and  thus  produces  a  vacuum  inside  each  acetabulum, 
causing  a  most  intimate  adhesion  by  atmospheric  pressure. 
Yet,  in  Hpite  of  the  excessive  tenacity  of  the  grasp  produced  by 
the  simultaneous  action  of  hundreds  of  aeetabula,  the  cuttle-fish 
can  let  go  it^  hold  in  a  moment,  by  simply  relaxing  the  con- 
traction of  the  papilhe,  and  allowing  them  to  return  to  their  i 
passive  condition.  The  male  cuttle-fish  has  a  certain  space  on  ' 
one  of  its  arms  devoid  of  suckers. 

On  each  side  of  the  head  there  is  a  very  large  and  brilliant 
eye,  constructed  on  essentially  the  same  plan  as  the  human  eye, 
except  that  there  is  no  iris,  its  place  seeming  to  be  supplied  by 
a  deep  groove  which  nms  round  the  lens  of  the  eye*  Moreover, 
the  transparent  coat  outside  the  lens,  i.e.  the  cornea^  is  per- 
forated, thus  presenting  permanently  a  condition  whicli  tran- 
sitorily exists  ID  higher  auimals. 

When  the  cuttle-fish  is  irritated,  peculiar  flushes  of  colour 
pass  over  its  skin.  This  appearance  is  produced  by  the  pulling 
open,  by  the  contraction  of  very  small  muscular  fibres,  of  little 
bags  of  bright  coloured  and  differently  coloured  pigment,  and 
which  little  bags  when  in  their  contracted  state  appear  as  small 
dark  specks  on  the  skin.  These  little  bags  are  termed  chroma^ 
topkoreSf  i.e.  **  colour-carriers." 

Ever}'body  knows  the  cuttle-bone.  Its  technical  name  is 
sepiostaire.  It  is  a  cellular,  calcareous  substance^  the  use  of 
which  is  problematical,  as,  although  it  is  light  (with  its  inter- 
spaces filled  with  air),  it  can  hardly  have  much  effect  as  a  float. 
Perhaps  it  serves  rather  as  a  point  iVappui,  or  possibly  as  a 

•  in  the  Poulpe,  and  certain  other  forms,  there  are  but  oigltt 
whenee  such  art>  termed  Octopods. 
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tectlun  to  the  animal  while  swimming  backwards,  situated 
it  is  on  the  dorsal  side  of  the  body,  and  within  the  substance 
the  mautle  or  pallium.     From  its  position  it  is  termed  a 
pallial  ehell  (fig.  2  s\ 

The  action  of  breathing  is  so  performed  as  to  have  a  certain 
resemblance  to  the  respiratory  actions  in  ourselves,  as  it  is 
accompanied  by  alternate  contractions  and  expansions  of  the 
body.  The  mantle  is  first  expanded,  and  the  consequence  is 
inrush  of  water  into  the  pallial  chamber  in  which  lie  the 
Us.  Then  the  margin  of  the  mantle  is  closely  applied  to  the 
y  (becoming,  as  it  were,  buttoned  up  by  tlie  application  of 
ree  cartilaginous  prominences  to  corresponding  depressions) 
and  afterwards  contracted,  diiving  the  water  violently  out  of 
the  funnel,  which  is  provided  internally  with  a  valve  so  con- 
stnicted  as  to  freely  allow  the  egress  of  water,  but  to  oppose 
its  ingiess.  Locomotion  and  respiration  are  thus  simulta- 
neotisly  effected,  as  the  stream  of  water  issuing  from  the  funnel 
drives  the  cuttle-fish  in  an  opposite  direction — that  is,  back- 
wards. This  continual  contraction  and  expansion  of  the  mantle 
supplies  the  gills  in  the  pallial  chamber  with  a  continually 
renewed  supply  of  water  for  respiration. 

The  mouth  of  the  cuttle-fish  is  situated,  as  before  said,  in 

e  middle  of  the  circle  of  arms  and  tentacles,  and  within  its 

is  a  horny  beak  quite  like  the  beak  of  a  parrot,  except  that 

lower  jaw,  instead  of  the  upper  one,  is  the  longer.     These 

ws  are  moved  by  powerful  muscles,  and  bite  vertically,  and 

e  altogether  very  different  from  the  jaws  of  such  a  creature 

the  lobster. 

The  tongue  is  a  very  peculiar  organ,  and  one  the  presence  of 
hich  characterises  many  creatures  more  or  less  allied  to  the 
ttle-fish.  It  is  termed  an  odoniophm^e  (tooth-bearer),  and 
nsists  of  an  elongated  ribbon-like  structure  (bearing  small 
),  which  plays  to  and  fro,  by  means  of  special  muscles, 
rer  a  cartilaginous  cushion^  and  acts  much  as  a  chain-saw.  The 
outh  is  moistened  by  the  secretion  of  salivary  glands,  and 
ere  is  a  sack  attached  to  the  stomach  which  probably 
gives  out  a  similar  product.  Th».'  gullet  (which  is  furnished  on 
one  side  with  a  crop)  leads  down  into  a  gizzard-like  stomach. 
The  liver  is  much  more  solid  and  compact  than  in  the  lobster, 
thus  approximating  to  the  structure  of  higher  animals. 

The  cuttle-fish  is  provided  with  another,  and  a  very  peculiar 

land,  the  secretion  of  which  is   of  great  use  in  helping  it  to 

its  enemies.     This  is  the  ink-bag,  which  opens  near  the 

and    which   produces  an    intensely  coloured   substance, 

rben  alarmed,  the  cuttle-fish  suddenly  expels   some  of  this 

very  dark  product,  which  so  colours  the  surroimding  water  that 

e  aninaal  is  enabled  to  escape  under  cover  of  the  obscurity  so 

1  2 
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occiisioned,  like  the  gods  of  Homer  rescued  from  perils  on  tbe 
plains  of  Troy  by  an  overshadowing  cloud.  This  'Mnk"  is  so 
capable  of  preservation,  that  some  extinct  fossil  forms  have  bad 
their  portraits  taken  by  meana  of  the  very  pigment  they  had 
themselves  secreted  so  many  ages  bygone,  and  which  liad  been, 
of  course,  buricKl  with  them.  Certain  kinds  of  cuttle-fish  which 
have  the  cuttle-bone  (or  sepiostaire)  replaced  by  an  elongated 
homy  structure  amazingly  like  a  quill  pen  (lig.  5),  have  been 
odled  on  this  account,  and  on  account  of  their  ink-bag,  ^^pei^n 
and-ink  tisbes."  ^| 

The  circulating  system  of  true  blood  is  much  more  complete 
than  in  the  lobster.  The  blood  la  brought  back  from  all  parts 
of  the  body  to  a  large  vein  (the  vena  cava),  which  bifurcates 
its  branches,  going  one  to  each  of  the  two  gills.  As  soon  aa 
each  branch  has  arrived  at  the  base  of  the  gill  to  which  it  is 
destined,  it  dilates  into  a  contractile  sac  called  a  "branchial 
heart,"  whidi  pumps  the  blood  up  into  the  gill.  The  two 
gills  are  formed  on  essentially  the  same  type  of  structure  as 
are  the  gills  of  the  lobster^  being  similarly  formed  for  subject- 
iDg  the  venous  blood  to  the  oxygenating  action  of  the  air  me- 
chanically mixed  up  in  the  water.  As  in  the  lobster,  also^  they 
are  destitute  of  vibratile  cilia.  The  very  substance,  however, 
of  the  gills  themselves  is  contractile,  and  the  blood  having 
traversed  them  is  transmitted  in  its  aerated  state  to  the  ven- 
tricle, or  systemic  heart.  It  reaches  that  ventricle  by  two  j 
contractile  vessels,  which  may  be  considered  as  auricles,  each  I 
auricle  taking  origin  at  the  root  of  one  of  the  gills,  and  passing  ' 
thence  to  the  systemic  heart,  which  thus  (as  also  in  the  lobster) 
distributes  to  the  system  oxygenated  blood  ouly. 

The  kidneys  are  in  the  form  of  two  bimches  of  grapes, 
situated  one  bunch  on  each  of  the  branches  of  the  i^ena  euva^ 
Each  is  placed  in  a  chamber  termed  the  aUi<il  or  water  chamber. 
This  chamber  is  part  of  the  true  somatic  or  body  cavity,  and 
separated  from  the  perivisceral  cavity  {^ue,  from  that  which, 
surrounds  the  intestine,  &c.)  by  the  mesentery  enclosing  tl 
viscera. 

The  renal  secretion  (urine)  is  washed  out,  as  it  were,  by  the 
water  of  the  atrial  chamber,  which  chamber  communicates  with 
the  pallial  cavity  by  two  small  openings,  one  on  each  side  of 
the  anus. 

The  nervous  system  is  well  developed,  though  very  con- 
centrated, and  consists  mainly  of  what  are  primitively  and 
essentially  three  pairs  of  ganglia,  named  respectively  *'  cerebral,** 
**  pedal,"  and  '*  parieto-splanchesic."  The  two  latter,  however, 
are  quite  fused  together. 

The  cerebral  ganglia  may  be  considered  as  representing  the 
brain,  and  thence  issue  the  nerves  of  sight  and  smelL     This 


^es, 

er.  I 
lis  I 


TITB  CUTTLE-iriSiH. 


in  is  close  to  the  anterior  part  of  the  alimentary  canal,  and 
sheltered  by  a  cartilaginous  framework,  which  is  thus  a  fore- 
(lowing,  as  it  were,  of  part  of  the  true  internal  skeleton  (viz. 
ie  skull)  of  higher  animals. 

Unlike   the  lobster,  all    the  muscles  in  the  cuttle-fish  are 
1  posed  of  unstriated  fibres. 

The  organs  of  smell  consist  of  a  pit  between  each  eye  and 
tentacles,  and,  as  baa  been  said,  their  nervea   are  supplied 
the  cerebral  ganglia.     The  eye  has  been  already  noticed. 
The  ears  are  two  small  sacks,  one  placed  on  each  side  of  the 
&ad  in  the  lower  part  of  the  cartilage  before  mentioned,  thus 
mgly  recalling  to  mind  the  internal  ears  of  higher  animals. 
sack  contains  certain  hard  parts  termed  otolith es.     The 
litory  nerves  come  not  from  the  cerebral,  but  from  the  pedal 
gamglia. 

The   sense  of  taste   is  probably  effected  by  the  agency  of 

ipillae  situated  at  the  base  of  the  tongue. 

With  regard  to  the  reproductive  system,  each  individual  is 

ther   male  or  female,  and  the  male,  as  has  been  said,  has  a 

ickerless  space  on  one  of  his  arms  on  the  left  side  of  the  body. 

le  sexual  gland,  whether  testis  or  ovary,  is  situated  at  the 

lower   end   of  the   body,  and   its   duct  opens   into  tlie    pallial 

chamber.     Each  sex  is  also  provided  with  an  accessory  gland 

rhich  in  the  female  coats  the  eggs  with  a  viscid  substance, 

fLich  connects  them  together,  so  that  they  resemble  a  bunch 

grapes.     The  corresponding  gland  in  the  male,  as  we  before 

kw  to  be  the  case  in  the  lobster,  coats  the  spermatozoa  with  its 

"Becretion,  and  thus  they  become  enclosed  in  peculiar  cases  which 

from  their  office  are  termed  SpennaMphores^  and  which  possess 

the   property  of  expanding  with  force  when  wetted,  and  thus, 

becoming  everted,  scatter  the  contained  spermatozoa. 

During  the  congress  of  the  sexes,  the  male  transfers  these 

bodies  from  his  own  pallial  chamber  into  that  of  the  female. 

The  egg  is  shaped  much  like  that  of  the  common  fowl,  but 

full  of  yelk.     Only  part  of  this  undergoes   division,  and  the 

Bvided  surface  {blastoilerin)  gradually  spreads  itself  all  over 

\e  yelk. 

It  is  the  htemal  surface  of  the  body  which  is  first  formed, 
id  not,  as  in  the  lobster,  and  in  higher  animals,  that  part  of 
\e  body  at  which  the  nervous  system  is  situated.     The  surface 
the  blastoderm  Boon  exhibits  rudiments  of  the  principal  ex- 
lal   parts.     In  the  centre  appears  what  is   ultimately  the 
wer  end  of  the  body.     On  each  side  of  this  a  fold  is  developed, 
id  these  two  folds  afterwards  unite  to  form  the  funnel  in  the 
lult.     At  the  anterior  ends  of  these  two    fohls  respectively 
le  eyes  come  into  view,  and  between  them  the  indication  of 
the  future  mouth  in  the  middle  line  in  front,  and  of  the  future 
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anus  in  the  middle  line  behind.  On  each  side  five  small  and 
similar  buds  appear,  and  these  become  ultimately  the  eight 
arms  and  the  two  tentacles.  After  a  little  time  the  essential 
similarity  of  the  cuttle-fish  to  other  nearly  allied  forms,  such 
OS  the  whelk  l^v  snail,  becomes  more  evident  as  the  body  iH 
more  and  more  elevated  above  the  egg.  Then,  while  the 
embryo  is  still  only  bilaterally  symmetrica!,  it  is  plainly  to  be 
seen  that  the  incipient  arms  are  nothing  more  than  external 
outgrowths  from,  and  prolongations  of,  that  organ  on  which  the 
whelk,  snail  and  such  creatures  walk,  viz.  the  foot,  while  the  fold 
on  each  side  above  the  incipient  arms,  and  w^hich  is  ultimately 
to  become  half  the  funnel,  is  seen  to  answer  to  a  similarly 
placed  expansion  in  certain  exceptionally~form:d  cre^itures 
allied  to  the  whelk,  and  which  expansions  have  been  nam 
epipodm. 

As  development  goes   on,  the  mouth  is  gradually  brough 
into  the  centre  of  the  radiating  arms,  which  increase  greatly  in 
length,  while  the  body  mounts  higher  and  higher,  the  pallial 
chamber  gradually  assumes  its  permanent  form,  the  two  halves 
of  the  syphon  unite,  and  the  intestine  becomes  convoluted,  &c. 

Such  is  a  short  account  of  the  more  salient  points  in  the 
structure  of  the  cuttle-fish,  which  is  a  nocturnal  marine  animal 
preying  on  fishes,  lobsters,  and  other  sea-dwelliug  animals, 
which  it  seizes  in  its  wonderfully  tenacious  grasp,  while  it 
tears  them  to  pieces  with  its  pawerful  horny  jaws. 

The  cuttle-fish  is  interesting,  because  it  presents  us  witli  the 
most  fully  developed  and  complex  condition  of  that  type  of 
structure  to  which  it  belongs.  All  snails^,  slugs,  whelks,  limpets, 
periwinkles,  pteropods,'  the  argonaut,  the  nautilus,  the  extinct 
ammonites  and  belemoites,  &c,,  all  pretty  closely  resemble  the 
cuttle-fish  in  structure ;  while  even  .all  oysters,  cockles,  mussels, 
and  the  exceedingly  numerous  other  creatures  of  that  kiud 
belong  to  the  same  essential  type  as  does  the  cuttle-fish ;  the 
whole  of  the  above  enumerated  forma,  with  their  allies,  con- 
stituting one  great  primary  division  of  the  animal  kingdom 
called  MoLLcrscA,  just  as  all  the  creatures  similarly  allied  to 
the  lobster  constitute  another  such  great  primary  division 
teiTned  Annttlosa. 

A  few  words  must  be  said,  however,  about  some  of  the  above- 
mentioned  forms  %Thicb  most  closely  resemble  the  cuttle-fish  in 
build,  and  are  on  that  account  associated  with  it  in  a  subordi- 
nate group  termed  a  class,  and  to  which  class  the  name  Oephu-  I 
lopodu  has  been  applied,  on  account  of  the  aggregation  of  the  ' 

These  are  small,  free,  9urface-8i;vimming  creatures,  which  abountl  in 

myriada  on  the  surface  of  tlio  opcu  ocenn,  hoth  in  hot  and  in  coW  1/itjtiided, 

n  the  latter  they  form  the  principal  food  of  the  whale. 
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arms  round  the  head.     These  forms  are  the  argonaut  and  the 
y     nautiluB  and  ammonites. 

J  The  argonaut,   sometimes   called   the   paper-sailor,  is  best 

^Ucnown  by  its  beautifully  delicate  and  translucent  shell  (PI.  XIjL 
^Wfig,  3),  which,  unlike  the  cuttle  bone,  has  no  organic  connection 
r     with  the  body  of  the  animal  possessing  it. 

I  The  creature  has  eight  arms,  but  two  of  these  are  enormously 

I  expanded  towards  their  ends ;  and  the  popular  belief  was  that  the 
[  argonaut  sat  in  its  shell  with  these  expanded  arms  raised  to  act  as 
^flails,  while  with  the  others  it  propelled  its  boat  by  rowing.  Its 
^^biode  of  locomotion,  however,  is  really  by  the  ejection  of  water 
^H&om  the  funnel,  and  these  expanded  arms  serve  the  singular  office 
^Bof  secreting  the  shell  over  which  they  are  externally  applied 
^(PL  XLL  fig.3>  Hence  this  shell  is  termed  a  "pedal  she!!;' 
from  its  mode  of  formation,  while  the  sepiostaire  of  the  cuttle- 
Ish  is  called  a  **  pallial  shell,"  because  it  is  formed  in  the  sub- 
unce  of  the  mantle. 

The    argonaut   presents   another  very  singular   peculiarity. 
^or  a  long  time — indeed,  until  the  last  few  years — none  but 
females    were    found ;    but   Cuvier   discovered    in    the   pallial 
;hamber  of  one  of  these  an  elongated  organised  body  covered 
ith  suckers,  and  containing  a  hollow  chamber.     The  great 
laturalist  placed  it  amongst  the  parasitic  worms,  and  named  it 
^ectocotylus.     Subsequently  Dr.  Kolliker  noticed  the  presence 
►f  chromatopbores,  and  also  of  a  multitude  of  spermatozoa  in 
;he  hollow  chamber;  and  he  concluded  that  the  organism  was 
a  male  argonaut,  which  thus  would  be  an  animal  quite  dissimilar 
in  form  to  the  female,  and  rudimentary  in  size  as  compared  to 
ler.     Such  sexual  discrepancy,  however,  is  well  known  to  exist 
many  of  the  lower  animals ;  so  that  the  idea,  though  start- 
ing, was  by  no  means  incredible. 
Since  Kolliker's  observations,  however,  the  true  male  (fig.  4) 
been  found  by  Henry  Miller  and  Verany  of  Genoa,  and  it  turns 
mt  to  be  an  animal  like  the  female,  except  that  it  is  consider- 
ihly  smaller,  and  has  no  shell  and  no  expanded  arms.     What, 
len,  is  the  Hectocoiylus  of  Cuvier  ?     Why,  it  turns  out  to  be 
lothing  less  than  one  of  the  tentacles  of  the  male  (fig.  4  A), 
rho,  in  paying  his  addresses,  not  only  offers  his  hand,  or  rather 
I,  but  actually  leaves  it  behind  him  in  the  pallial  dijmiber 
of  the  female ! 

This  peculiar  action  is  not  known  to  occur  in  any  other 
ephalopod ;  nevertheless,  all  of  them  are  sexually  distinguished 
ry  some  modification  of  one  of  the  arms,  as  has  been  already 
loticed  with  regard  to  our  type. 

The  nautilus  (fig.  6)  is  an  animal  more  different  from  the 
il&tle-fish  than  is  the  argonaut,  though  stdl  belonging  to  the  same 
^H     It  is  found  in  the  Chinese  Bea  and  Indian  Ocean,  but  ia 
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a  rare  aDimaL  Unlike  tbe  cuttle-fisb^  it  baa  a  large  8liel]|^ 
which,  though  pallial  in  its  origin,  is  external  in  position. 
IVloreover  this  shell  is  divided  transversely  by  a  guccession  of 
partitions,  eoDnccted  bj  a  tube  traversing  them,  all  termed  the 
•*  siphuncle  "  (iig,  6  s).  The  aoinial  itself  only  inhabits  the  last 
chamber  of  its  shell,  which  serves  well  for  its  shelter  and  pro- 
tection. The  nautilus  differs  from  the  cuttle-fish  mainly  in  the 
presence  of  this  peculiar  external  shell,  in  having  four  gills  in 
the  raantle  cavity  instead  of  only  two :  in  there  being  a  great 
number  of  tentacles  all  devoid  of  acetabula,  instead  of  not  more 
than  ten,  and  these  udth  acetabula;  in  being  destitute  of 
branchial  hearts ;  in  having  the  beak  partly  calcareous,  instead  of 
entirely  horny  ;  and,  lastly,  in  having  no  ink-bag,  the  protection 
afforded  by  its  shell  no  doubt  rendering  the  sheltering  obscurity 
producible  by  such  a  secretion  much  less  necessary* 

The  characters  of  this  aoinial  are  of  interest  because  it  is  tbe 
type  of  a  very  large  group  of  cephalopods,  which,  as  living  forms, 
have  now  passed  away  from  the  surface  of  this  planet— that  is, 
unless  deep  dredging  should  bring  to  light  any  ancient  form 
etill  holding  out,  as  has  been  lately  done  by  Dr.  Carpenter  for 
Ecliinoderms. 

The  ammonites  (fig.  7)are  fossil  forms,  essentially  resembling 
the  nautilus  as  to  the  hard  parts,  and  no  doubt  similar  also  in  their 
softer  Btructures.  The  nautilus,  the  ammonites  and  theu*  allies 
appear,  one  or  other,  to  have  existed  during  the  whole  primary 
and  secondary'  geological  periods ;  but  what  is  more  singular  is 
that  these  four-gilled  cephalopods  appear  in  ancient  times  to 
have  represented  in  the  economy  of  nature  creatures  of  the 
whelk  class,  which  do  not  then  appear  to  have  existed  in  any 
number,  wiiile  with  the  progress  of  time  the  four-gilled 
cephalopods  have  all  but  disappeared,  while  the  whelk-like  class 
of  molluscs  lias  increased  more  and  more,  and  now  has  com- 
pletely taken  tlie  place  of  their  more  highly  organised  and 
complex  predecessors. 

Returning  once  more  to  the  cuttle-fish  (and  recalling  to 
mind  the  concluding  observations  previously  made  as  to  the 
lobster),  we  may  note  sundry  fundamental  facts  of  structure. 

1.  The  nervous  system  is  disposed  in  three  pairs  of  ganglia, 
and  is  not  in  the  form  of  a  chain  either  dorsal  or  ventral. 

2.  No  elongated  solid  structure  separates  the  nervous  centres 
from  the  alimentary  canal. 

3.  The  most  anterior  part  of  the  ahmentary  canal  passes^ 
between  the  nervous  centres. 

4.  Tbe  limbs  are  more  than  four  in  number. 

5.  There  is  no  portal  system. 

6.  In  development  no  visceral  clefts  appear. 

7.  Tlie  jaws  are  not  modified  limbs. 
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In    development  the  embryo  does  not  present  a  longitu- 
tnedian  groove, 

9.  The  body  is  auft^  is  protected  by  a  calcareous  shell,  and 
by  a  hard  chitinoua  envelope. 

10.  It  does  not  consist  of  a  longitudinal  series  of  similar 
tB,  either  internally  or  externally. 

11*  The  heart  is  auriciilo-ventricular  io  structure. 

12.  In  the  embryo  the  hsemal  not  the  neural  surface  is  first 
deyeloped. 

The  cuttle-fish  differs  from  man  by  those  of  the  above 
characters  which  are  numbered  1,2,  3,  4,  5,  6,  10,  and  12. 

It  difi*er8  from  the  lobster,  on  the  other  hand,  by  those  of 
the  above  characters  which  are  numbered  1,  7,  9,  10,  11, 
and  12. 

The  cuttle-fish,  moreover,  agrees  with  the  other  ceplmlu- 
pods,  and  with  all  snails,  slugs,  whelks,  limpets,  periwinkles, 
and  pteropods,  not  only  in  the  above  twelve  characters,  but  also 
in  the  presence  of  a  head  and  of  an  odontophore ;  in  the  gills 
not  being  in  the  form  of  lamellar  plates ;  and  in  the  ehell,  what- 
ever its  form,  being  single,  and  not  divided  into  two  valves,  one 
on  the  right  and  the  other  on  the  left  aide  of  the  animal,  as  is 
the  case  in  all  oysters,  mussels,  cockles,  and  other  similar 
nres. 

No  animal  known  to  exist  now,  or  ever  to  have  existed  in 
past  time,  presents  us  with  any  intermediate  condition  tending 
to  bridge  over  tlie  chasm  wiiich  yawns  between  the  cuttle-fish 
type  and  the  lobster  type  on  the  one  hand,  or  between  the 
cuttle-fish  type  and  the  human  type  on  the  other. 

Other  types,  however,  exist,  which  are  perhaps  as  distinct 
from- any  of  these  as  they  are  from  each  other.     Hereafter  one 
of  the  other  types  liere  alluded  to  may  form  the  subject  of  ye 
another  zoological  sketch. 
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EXPLANATION 

Sepia.     Ventral  aspect. 
t  teotjude. 

f  ditto,  pnrtly  retracted. 
/  funnel. 

OF  PLATE.* 

m  mouth. 
i  Uteral  £a. 

TlieBe  figures  have  been  drawn  (by  the  kind  permiasioa  of  the  Museum 
ittee  of  the  Royal  College  of  Surgeona)  from  some  specimena  which 
part  of  the  educational  series  lately  Bdded  ao  advaatagooualy  to  the 
College  of  Sorgeona'  Museum  by  its  zealous  Curator,  Mr.  "VV".  H,  Flower, 
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Fie.  2.    Sepia.    Dorsal  aspect. 

8  sepiostaire^  the  mantle  being  cut  and  reflected. 
„     3.    Female  Argonaut. 

p  expanded  arm  applied  to  the  outside  of  the  pedal  shelL 
f,     4.    Male  Argonaut. 

h  the  arm  which  becomes  detached  (hectocotjlua). 
„     5.    Pen, 

„  6.  Nautilus,  with  its  external  siphunculate  chambered  pallial  shell 
partly  cut,  to  show  s  the  siphuncle  traversing  the  septa  sepa- 
rating cc  c,  some  of  the  chambers. 

ff  7.  An  Ammonite  yerticallj  bisected,  to  show  the  whole  series  of 
chambers. 
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By  DA^TD  FORBES,  RR,S.,  &c. 


,T THAT  the  central  mtiss  of  the  glohe  upon  which  we  !ive 

\\    consists  of,  is  a  question  which  most  educated  men  Lave 

doubtless  at  some  time  or  other  asked  themselves,  without,  it  is 

I       surmised,  eliciting  a  response  which  could  in  any  degree  satisfy 

their  natural  curiosity;    most  probably  the  idea  which  would 

^^first  suggest  itself,  is,  that  its  internal  mass  must  he  composed 

^Bbf  solid  rock  similar  to  what  is  seen  forming  it^  moimtain  chains, 

I      the  foundations  of  its  cuntinenta  and  the  basins  which  contain 

its  seas.  The  belief  in  this  hypothesis  would,  however,  be  rudely 

shaken  upon  the  first  experience  of  the  effects  of  an  earthquake, 

or  the  sight  of  a  volcano  in  activity,  for  such  phenomena  could 

not  but  at  once  suggest  grave  doubts  as  to  whether  the  earth 

;      could  be  in  reality  either  so  solid  or  so  stable  as  at  first  thought 

^^one  felt  inclined  to  believe. 

^h    Such  phenomena,  however  rare  they  may  l>e  in  Great  Britain, 

^Bre  not  exceptional,  as  the  intelligence  from  all  quarters  of  the 

^Hlobe  testifies.     During  the  past  year,  scarcely  a  mail  has  arrived 

^^without  bringing  tidings  from  some  part  or  other  of  volcanic 

outbursts  or  earthquakes,  several  of  them  fearfully  disastrous ; 

now  taking  place  near  the  North  Pole,  as  in  Iceland  or  Alaska, 

then  in  the  Antarctic  regions  of  Polynesia  or  New  Zealand,  whilst 

still  nearer  home  Vesuvius  and  Etna  have  alternated  in  fiery 

activity.  Extensive  eruptions  and  earthquakes  have  also  occurred 

within  the  last  twelve  months  in  the  West   Indies,  Sandwich 

^^lands,  California,  Mexico,  Nicaragua,  and  in  various  parts  of 

^Bbe  Andes  of  South  America;  yet  even  this  enumeration  is  far 

from  being  a  complete  one. 

Nor  have  the  continents,  or,  as  the  Spaniards  say,  "  Tierra 
firma,"  been  alone  so  affected,  for  numerous  accounts  also  bear 
witness  that  the  depths  of  the  sea  have  been  equally  disturbed. 
In  the  Mediterranean,  for  example,  the  sea  bottom  at  Santorin 
has  been  so  elevated  by  volcanic  action  as  to  have  become  dry 
land,  where  only  lately  was  deep  water  in  which  the  largest  ships 
afloat  could  ride  at  anchor ;  and  submarine  eruptions  of  great 
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intensity  have  been  reported  in  the  Pacific  Ocean  off  the  coast 
of  Mexico,  as  well  as  in  tbe  Atlantic,  between  Africa  and  South 
Ulmerica. 

^  Notwithstanding  that  tiie  records  of  such  phenomena  in  more 
ancient  times  are  extremely  defective,  a  retxoapect  of  such  as 
have  been  obseiTed  indicates  that  they  have  not  diminished  in 
frequency  in  kter  periods,  and  the  tabular  statements  of  known 
European  eiiiptions  and  earthquakes  made  by  Professor  Phillips 
and  Mr.  Mallet  respectively,  show  that  their  number  has  gnidu- 
ally  increased  per  cental ry,  from  the  fourth  up  to  the  nineteenth, 
and  that  since  that  early  period  by  far  the  greatest  number  in  ^_ 
any  one  century  has  occurred  in  tlie  last  and  present  century.       ■ 

It  is  not  to  be  wondered  at,  therefore,  that  the  question,  Wliat 
does  the  central  mass  of  our  sphere  consist  of  ?  should  be  one 
possessing  more  than  ordinary  popular  as  well  as  scientific 
interest;  and  for  this  reason  it  is  here  proposed  to  submit  a 
coneifte  sketch  of  the  opinions  which  from  time  to  time  have 
been  brought  forward  by  different  writers  on  the  subject,  along 
with  a  notice  of  the  arguments  used  in  their  support  or  advanced 
in  opposition,  thereby  to  enable  some  independent  if  not 
impartial  judgment  to  be  formed  by  our  readers. 

The  greatest  depth  hitherto  attained  by  direct  explorations 
into  the  substance  of  the  earth's  surface  has  not  yet  reached 
5000  feet,  and  it  is  scarcely  to  be  expected  that  any  much 
greater  depth  can  be  arrived  at,  for  which  reason,  notwithstand- 
ing the  manv  and  valuable  data  resulting  from  such  explorations, 
it  appears  self-evident,  in  order  to  pursue  this  enquiry  further, 
thfttVemnst  mainly  rely  upon  the  less  direct  evidence  furnished 
by  calling  in  the  assistance  of  the  natural  sciences.  ■ 

According  to  the  different  hypotheses  advanced   at  various  ™ 
tunes  with  respect  to  the  physical  condition  of  the  earth's  mass, 
our  sphere  has  been  respectively  represented  as  a  globe — 

1.  Comp4-jsed  of  a  relatively  thin  external  crust  or  ahell,  filled 
with  matter  in  a  state  of  molten  liquidity  ; 

2.  Nearly,  if  not  quite,  solid  to  the  core  ; 

3.  Composed  of  a  solid  external  shell  separated  from  an 
equally  solid  nucleus  by  a  zone  of  intermediate  molten  matter  ; 

4-  Consisting  of  an  external  solid  shell,  filled  with  enormously 
compressed  gaseous  matter. 

The  first  of  these  four  h^qjothe^es,  or  that  which  regards  the 
Earth  as  being  a  sphere  of  molten  matter,  surrounded  by  a 
comparatively  thin  solid  external  shell  or  crust,  is  the  one  more 
generally  accepted  by  geologists  and  such  men  of  science  as 
prefer  basing  their  deductions  entirely  upon  facts  elicited  from 
the  direct  examination  of  so  much  of  the  earth's  exterior  as  is 
accessible  to  man.  Amongst  the  facts  advanced  in  support  of 
this  theory,  the  following  are  probably  the  most  important. 
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1.  The  results  of  a  large  number  of  experiments^  made  io 
rines  and  boreholes  in  various  parts  of  the  world,  affordiog 
mclusive  evidence  that  the  temperature  of  the  earth,  as  deep 
iwn  as  has  yet  been  explored  from  the  surface,  increases  in 

Krect  ratio  as  we  descend  towards  its  centre. 

It  has  been  found  a  matter  of  much  difficulty,  owing,  as  might 

expected,  to  the  interference  of  local  causes,  to  determine  with 

[actitude  the  true  general  rate  of  such  increase  in  temperature 

lownwards,  but  all  observers  agree  in  regarding  it  as  somewhere 

between  1**  and  2°  Fahrenheit  for  every  hundred  feet  in  depth 

from  the  surface, 

2.  Numerous  observations  of  the  temperature  of  hot  and  deep- 
seated  springs  and  Artesian  wells,  which  prove  that  the  tempera- 
ture of  the  water  increases  with  the  depth  of  its  source,  and 
confirm  the  results  of  the  experiments  made  in  minet*. 

3.  The  great  currents  of  molten  lava  emitted  from  the  vol- 
canic orifices  in  all  quarters  of  the  globe,  which,  as  in  the  space 
enclosed  between  America,  Asia,  and  Australasia,  may  present 
one  vast  scene  of  volcanic  activity,  covering  a  large  area  of  the 
face  of  the  globe,  and  bearing  testimony  to  the  vast  accumula- 
tion of  molten  matter  which  must  necessarily  exist  in  its  interior. 

4.  The  numerous  analyses  of  the  lavas  and  other  products 
of  volcanoes,  which  prove  them  to  be  quite  analogous  in  miue- 
ralogical  and  chemical  constitution,  without  reference  to  what 
parts  of  the  world,  however  distant  from  one  another,  in  which 
they  may  have  been  ejected,  and  lead  to  the  inference  that  they 
must  all  have  proceeded  from  some  one  great  hypogene  source, 
and  not  be  products  of  any  mere  local  action. 

5.  The  evidence  afi'orded  by  geological  observation  that 
eruptions  of  rock  masses,  resembling  those  of  our  modern 
volcanoes,  have,  since  the  earliest  periods,  played  a  similar  part 
in  the  geological  history  of  the  earth* 

6-  The  occurrence  of  great  faults  (more  or  less  vertical), 
formed  by  the  elevation  and  depression  of  large  areas  of  the 
rock  formations  which  constitute  the  external  crust  of  the  earth. 

These  latter  phenomena  lead  to  the  inference  that  the  external 
crust  itself  cannot,  in  depth,  rest  upon  an  unyielding  mass  of 
matter  in  the  solid  state,  but  that  it  must  be  superposed  upon 
some  more  or  less  fluid  substance,  which,  by  its  mobility,  can, 
when  some  one  portion  of  the  crust  above  has  subsided  or  been 
let  down,  become  displaced  and  make  room  for  itself  by  elevating, 
or,  as  it  were,  floating  up,  fome  other  part  of  the  same. 

As  far  as  explorations  have  as  yet  been  carried  down  into  the 
earth,  the  direct  incr^ise  of  temperature  with  the  depth  has 
been  fully  established ;  and,  as  no  facts  are  known  at  present 
which  can  invalidate  the  supposition  that  the  same,  or  a  some- 
what similar,  ratio  holds  good  in  still  greater  depth,  it  is  perfectly 
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correct  and  justifiable  reasomng  to  assume  that  such  is  acbial^B 
the  case  :  and  it  follows,  therefore,  as  a  natural  eonsequeiic^P 
that  a  temperature  above  3,000*"  degrees — representing  a  heat 
sufficient  to  roelt  rocks  like  granite,  &c. — will  be  found  at  a 
depth  of  some  foiiy  miles  from  the  surface  (more  or  less, 
according  to  the  rate  of  increase  used  in  the  calculation),  or,  in 
other  words,  that  at  that  comparatively  small  depth  an  internal 
mass  of  molten  matter  exists  in  the  interior  of  the  earth,  ^t 

Coming  now  to  the  consideration  of  the  second  hypothesi^B 
which  represents  the  earth  as  being  nearly,  if  not  quite,  solid  to 
the  core,  we  find  that  it  is  foimded  upon  such  purely  astrono- 
mical evidence  as  to  altogether  ignore   any   data   which   the 
geologist  can  eliminate  from  the  direct  study  of  the  earth  itself. 

The  late  Mr.  Hopkins  of  Cambridge,  who  first  advanced  this 
hypothesis,  appears  to  have  arrived  at  this  conclusion,  from 
observing,  when  two  clock  pendulums  are  set  agoing  equal  in  all 
other  respects,  except  that  whilst  the  bob  of  the  one  is  solid  that 
of  the  other  is  hollow  and  filled  w'ith  mercury,  that  the  latter 
will  swing  somewhat  faster  tlian  the  former. 

Applying  this  observation  to  the  consideration  of  the  move- 
ments of  the  earth  in  space,  IVIr.  Hopkins,  by  an  extremely 
elaborate   course    of  mathematical    reasoning  and  calculation, 
demonstrated  that  the  earth  must  be  nearly,  if  not  quite,  solid ; 
since,  if  it  was  merely  a  comparatively  thin  shell,  filled  with 
liquid  matter,  the  ratio  of  certain  of  its  movements  (precession  i 
and  nutation)  would  differ  very  considerably  from  what  they  are  I 
actually  known  to  be — <!onclusions  which  subsequently  were  un-  1 
derstood  to  be  further  confirmed  and  verified  by  the  arguraenta 
and  calculations  of  Sir  William  Thomson  and  Archdeacon  Pratt^ 

Although  it  might  have  been  surmised  that  the  conditions  of 
a  pendulum- bob  of  polished  glasB,  filled  with  equally  slippery 
non-adhesive  mercury  and  swinging  at  the  end  of  a  rod,  must  be  , 
very  different  from  those  of  our  nearly  spherical  globe,  filled 
with  molten,  but  viscid  or  sticky,  lava  and  revolving  upon  its 
own  axis,  geologists  at  once  felt  themselves  put  to  utter  con- 
fusion by  this  "  dictum  ''  of  the  astronomers  and  mathematicians ; 
and,  being  none  of  them  sufficiently  versed  in  either  astronomy 
or  matliematics  as  to  he  able  to  submit  the  reasoning  or  calcu- 
lations to  any  exact  scrutiny,  felt  themselves — reluctantly,  no 
doubt — compelled  to  bow  to  the  decision  of  such  eminentL 
authorities. 

So  stood  the  matter  until  last  summer,  when  fortunately  M,' 
Delaunay,  an  authority  equally  eniinent  as  mathematician  and 
astronomer,  was  induced  to  undertake  the  reconsideration  of 
the  problem  ;  a  labour  which  has  not  only  resulted  in  altogether 
reversing  the  above  decision  and  demonstrating  the  complete 
fallacy  of  the  premises  upon  which  the  reasoning  was  founded. 
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but  which  further  proved,  experimentally,  that  a  sphere  filled 
with  liquid  matter  would,  under  the  circumstances,  behave  in 
precisely  similar  manner  as  an  entirely  solid  one ;  and,  conse- 
quently,  that  the  fact  of  the  earth  being  either  solid  or  liquid  in 
its  interior  could  not  only  have  no  influence  whatever  on  the 
rates  of  precession  and  nutation,  but  could  not  be  u^ed  as  a 
means  of  decidiog  anything  as  to  the  real  thickness  of  the 
earth's  crust. 

The  astronomical  arguments  in  favour  of  a  solid,  or  nearly 
solid,  globe  being  thus  altogether  invalidated,  it  remains  to 
enquire  as  to  whether  any  other  facts  can  be  advanced  in  support 
of  this  hypothesis. 

In  1849  Professor  J.  Thomson  announced,  from  theoretical 
considerations,  that  the  fusing  points  of  bodies  must  become 
elevated  when  subjected  to  pressure,  or,  in  other  words,  that 
under  the  influence  of  pressure  bodies  would  require  more  heat 
to  melt  them  or  keep  them  iu  the  molten  condition  ;  a  view  which 
was,  in  1850,  confirmed  by  Bunsen's  experiments  on  spermaceti 
and  paraffine,  and  still  further  corroborated,  in  1854,  by  the 
more  complete  experiments  of  Hopkins  on  these  bodies,  as  well 
ajB  on  wax  and  sulphur. 

Reasoning  upon  these  facts  as  a  basis,  Bunsen  argued  that  the 
earth  could  not  be  other  than  solid  to  the  core,  since  the 
enormous  pressure  accumulated  at  its  centre  would  cause  its 
internal  substance  to  become  bo  infusible  that  it  could  not 
remain  in  the  molten  state ;  and  this  opinion  was  adopted  by 
Hopkins,  as  confirming  the  conclusions  which,  as  before  men- 
tioned, he  imagined  had  been  proved  by  astronomical  deductions. 
If  we  now  enquire  into  the  value  of  these  data,  we  will  also 
find  that  they  are  not  entitled  to  much  confidence. 

In  the  first  place  it  is  assiuning  that  our  earth  is  made  up  of 
substances  like  the  wax,  spermaceti,  paraffine  or  sulphur  ex- 
perimented upon  by  Bunsen  and  Hopkins,  and  which  are  in 
nature  about  as  diametrically  opposite  to  what  we  know  the 
earth  must  be  composed  of,  as  could  well  be  selected  for  com- 
parison. 

Secondly,  on  examining  into  the  details  of  the  experimental 
results,  it  appears,  that  altliough  the  melting  points  of  these 
bodies  imdoubtedly  became  higher  under  the  influence  of  pres- 
sure, that  the  ratio  of  their  so  doing  did  not  continue  the  same 
in  proportion  as  the  pressure  was  augmented,  but  on  the  con- 
trary diminished  after  a  certain  point  was  reached,  thus  leading 
to  the  inference  drawn  some  time  back  by  the  author  of  this 
communication,  that  bodies  after  attaining  their  point  of 
maximum  density  may  not  become  more  infusible  by  increased 
pressure,  but,  on  the  contrary,  may  possibly  become  even  more 
ibsible  as  the  pressure  is  still  further  augmented. 
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Thirdly,  the  experiments  made  by  Hopkins  upon  metallic 
substaDces  gave  totally  different  results,  and  proved  that  the 
melting  point  of  such  bodies  is  not  elevated  by  pressure :  may 
it  not  be  asked,  therefore,  how  these  results  have  been  so  com- 
pletely ignored,  and  upon  what  principle  do  the  supporters  of 
this  h3rpothesis  jidopt  conclusions  drawu  from  experiments  made  | 
upon  a  most  unlikely  claims  of  bodies,  to  the  exclusion  of  those  i 
upon  substances  which,  aa  will  be  seen  in  the  course  of  this 
enquiry,  are  mostprobably  present  in  the  earth's  interior  in  very 
large  quantity  ? 

Fourthly  and  lastly,  it  may  be  mentioned  that,  long  after  the 
views  of  Eunsen  and  Hopkins,  as  regards  the  application  of 
these  arguments  to  explaining  the  nature  of  the  interior  of  the 
earth,  were  brought  forward,  we  have  the  testimony  of  Mr. 
Fairbairn  in  1861  that  the  later  experiments  on  the  effects  offl 
(much  greater)  pre-ssures  made  by  Mr.  Hopkins  and  himself  had 
caused  that  gentleman  to  greatly  modify  his  opinions,  and  led 
him  "to  the  belief  that  it  is  only  in  the  more  compressible 
substances  that  the  law  holds  true." 

The  above  remarks  will  show  how  little   reliance   can   be 
placed  in  arguments  as  to  the  entire  solidity  of  the  globe,  based 
upon  the  effects  of  pressure  in  producing  consolidation  ;  assum- 
ing, however,  for  argument's  sake,  that  the  materials  composing 
the  earth's  mtias  do  become  more  and  more  infusible  according 
as  they  are  situated  nearer  to  its  centre,  it  must  still  be  remera-  I 
bered,  on  the  other  hand,  that  incontrovertible  evidence  has  I 
been  produced  by  geologists  to  prove  that  the  temperature  or    1 
heat  downwards  from  the  surface  also  increases  in  direct  ratio, 
and  there  is  no  suflBcient  proof  in  the  results  of  Bunsen's  and 
Hopkins's  experiments  to  demonstrate  that  this  augmentation 
in  temperature  would  not  more  than  counteract  any  tendency 
to  solidity  or  increase  of  infuaibility  in  the  substarUces  them- 
selves arising  from  the  effect  of  pressure. 

The  hypothesis  that  the  earth  was  essentially  solid  necessitated 
that  the  phenomena  of  volcanoes  should  be  explained  upon  the 
supposition  that  they  had  their  sources  in  numerous  small  local 
basins  scattered  over  the  globe — a  view  which  seems  altogether 
incompatible  with  the  results  of  chemical  and  mineralogical 
investigation,  which  proves  that  the  ejected  products  are  identical 
in  constitution  even  if  taken  from  the  vents  which  are  most  i 
distant  from  one  another,  \ 

The  late  researches  of  Professor  Palmieri  of  Naples  point  out 
that  distinct  tidal  phenomena  can  be  recognised  in  the  eruptions 
of  Vesuvius :  should  these  observations  be  confirmed,  they  must 
be  considered  as  very  strong  evidence  against  any  theory  of 
volcanic  action  supposed  to  have  its  origin  in  mere  local  sources. 
i  third  hypothesis,  which  likens  the  earth  to  a  gigantic 
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',  baying  a  solid  shell  and  yolk  separated  from  one  another 

a  naolten  fluid  which  represents  the  white  of  the  egg,  is  a 

ies  of  hybrid  between  the  first  and  second  theories  of  the 

h'fl  constitution.     Evidently  intended  as  a  sort  of  half-way 

mpromise  between  them,  it,  like  most  half  measures,  will  not 

probably  meet  with  the  approval  of  the  supporters  of  either  of 

the  preceding  theories. 

If  the  astronomers  have  difficulty  in  reconciling  the  motions 
o[  the  earth  in  the  heavens,  when  the  earth  was  imagined  to 
posses  an  entirely  fluid  interior,  it  seems  probable  that  still 
greater  difficulty  will  be  found  in  doing  so  when  this  view  is 
rendered  even  more  complicated  by  assuming  that  a  sphere  of 
■olid  matter  floats,  as  it  were  suspended,  in  the  aforesaid  liquid 
interior. 

The  geologists  and  others  who  pin  their  faith  to  what  they  can 
deduce  from  diiiect  observation  may  possibly  not  make  any 
eat  opposition  to  such  an  hypothesis,  since  the  main  facts  of 
geology  are  accounted  for,  if  it  be  only  granted  that  the  earth  at 
certain  depth  below  its  exterior  is  in  a  molten  condition ;  but 
ey  will  certainly  regard  this  idea  of  the  earth's  interior  as 
ng  unnecessarily  complicated,  and  not  be  prepared  to  give  it 
any  active  support  until  good  reasons  are  brought  forward  to 
explain  why  such  an  internal  nucleus  is  believed  to  exist. 
f  The  idea  of  the  existence  of  such  a  central  nucleus  is  based 
f  upon  the  views  and  before-mentioned  experiments  of  Bunsen, 
^^rho  maintained  that,  owing  to  the  enormous  pressure  which, 
^Hbccording  to  him,  would  accumulate  at  the  centre  of  the  earthy 
^J  solidification  must  take  place,  commencing  first  at  the  centre 
f    and  proceeding  outwards  towards  the  exterior. 

How  far  the  actual  pressure  and  assumed  consolidation  at  the 

centre  would  be  counteracted  by  the  expansion  of  the  materials 

forming  the  interior  of  the  earth,  by  the  effects  of  the  laws  of 

gravitation,  and  by  the  ack-nowledged  increase  in  temperature 

in  depth,  are  questions  which  must  be  jmswered  before  such  an 

hypothesis  can  be  accepted;  for  at  present  absolutely  nothing  is 

known  of  the  effects  of  such  enormous  pressures  as  have  here  to 

be  taken  into  consideration  as  coidd  warrant  the  expectation  of 

btaining  a  correct  solution  of  this  problem  by  arguments  built 

pon  so  uncertain  a  foundation ;  and,  as  before  mentioned,  M. 

elaunay  has  already  given  proof  of  how  some  of  our  most  able 

athematicians  and  astronomers  have  already  been  induced  to 

vance  and  support  an  imtcnable  hypothesis  as  to  the  constt- 

tion  of  the  earth,  owing  to  their  having  based  their  reasoning 

d  calculations  upon  altogether  fallacious  premises. 

The  fourth  and  last  hypothesis  which  we  have  to  consider  is, 

that  the  earth  consists  of  an  external  shell  filled  with  enor 

mously  compressed  gases, 
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purely  tlieoretical,  and 


[leoreticai,  ana  m  no  way  piippnrtet 
by  direct  observation.  It  originated  in  the  assumption  that  the 
central  parts  of  the  globe  cannot  consist  of  such  substances  ad 
we  find  in  it^s  crnst,  as  otherwise  the  condensation  of  such  bodies 
under  the  accumulating  pressure  acting  towards  the  centre 
would  cause  the  globe  to  possess  a  far  greater  mean  density 
than  5^  times  that  of  water,  which  in  actuality  we  know  is  the 
case. 

This  assumption  is  based  entirely  upon  the  supposition  that 
bodies  become  more  dense  in  direct  ratio  to  the  pressure  to 
which  they  are  subjected ;  according  to  which  idea,  air  at  a 
depth  of  about  80  miles  below  the  f^urface  should  be  as  dense  as 
water,  which  in  its  turn  at  some  360  miles'  depth  should  be  as 
heavy  as  mercury;  and  a  solid  like  clay,  which  at  the  surface 
weighs  about  125  pounds  per  cubic  foot,  ought  to  become  so 
much  condensed  that  a  cubic  foot  would  there  weigh  above 
6  t-ons-  It  is  for  this  reason  contended  that  the  central  mass 
must  consist  of  matter  of  extreme  lightness  (at  tlie  surface), 
such  as  gasea  which,  upon  being  subject  to  such  enormous 
pressure  in  the  centre  of  the  earth,  could  not  assume  a  greater 
density  than  would  fulfil  the  required  conditions,  as  above 
explained. 

The  experimental  investigations  which  have  been  made  into 
the  compressil>ility  of  substances  do  not,  however,  prove  any 
such  unlimited  rate  of  condensation,  and  demonstrate  that  very 
soon  a  point  of  what  may  be  termed  approximative  maximnna 
density  is  attained,  be3mnd  which  the  effects  of  pressure  become 
so  much  smaller  and  smaller  in  relation  to  the  force  applied ^  as 
at  last  to  become  almost  inappreciable.  As  a  proof  of  how 
little  the  effects  of  great  pressure  have  been  understood,  it  need 
only  be  remembered  that  until  lately  it  was  a  commonly 
received  opinion  that,  owing  to  the  pressure  exerted  by  the 
column  of  supernatant  water,  no  animals,  even  of  the  lowest 
type,  could  po.^sibly  exist  in  the  great  depths  of  the  ocean ;  and 
it  was  even  advanced  that  any  soft  muddy  deposits  would,  from 
the  same  cause,  be  consolidated  into  beds  of  compact  shfiles,  or 
even  rocks.  It  required,  however,  only  a  few  deep-sea  sound- 
ings and  casts  of  the  dredge  in  the  depths  of  the  North  Atlantic 
to  dispel  such  illusions,  by  bringing  up  abundance  of  soft  and 
slimy  deposits  replete  with  animal  life. 

The  study  of  geological  phenomena  does  not  in  any  way 
countenance  the  idea  of  such  a  great  body  of  compressed  gases 
being  imprisoned  in  the  interior  of  our  sphere,  and,  whilst  the 
evidence  of  great  internal  heat  is  totally  at  variance  with  such 
a  conclusion,  experimental  researches  upon  the  compressibility 
of  gases,  as  far  as  they  have  gone,  are  in  direct  opposition, 
since  they  tend  to  support  the  view  that  the  gaseous  form  of 
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mSxer  is  not  compatible  with  such  enormously  high  pressures, 
for  even  by  the  comparatively  low  pressures  at  the  experimen- 
ter's command^  maoy  of  the  gaseous  bodies  have  already  been 
ndensed  into  the  liquid  or  even  solid  form. 
Having  now  entered  pretty  fully  into  the  consideration  of 
e  physical  character  of  the  interior  of  the  earth,  it  may  be 
enquired  as  to   whether  any  light  can   be  thrown  upon   the 
chemical  nature  of  the  materials  wbich  it  consists  of.     It  is  to  be 
red,  however,  that  this  problem  is  even  more  difficult  of  sol u- 
n,  for  excepting  the  proof  afforded  by  the  matter  emitted 
m  volcanic  orifices — which  is  in  greatest  part  composed  of 
silicates  of  the  oxides  along  with  some  compounds  of  sulphur, 
boron,  selenium,  &c. — we  have  no  means  of  direct  examination 
whatsoever. 

The  consideration  of  the  specific  gravity  of  the  e:^rth  afforda 
some  opportunity,  however,  for  speculative  enquiry  into  thia 
subject.  As  is  known,  the  mean  density  of  the  earth's  mass  is 
about  5^  times  that  of  water,  whilst  the  average  of  such  parts 
of  its  exterior  as  we  are  acquainted  with  is  reckoned  at  only 
about  2^ ;  it  follows,  therefore,  that  the  central  parts  must  be 
finitely  more  heavy,  in  order  to  account  for  its  mean  total 
ensity  of  5^, 

It  has  been  calculated  that  if  the  earth  was  composed  of  3 
concentric  portions  of  equal  thickness  and  of  densities  respec- 
tively increasing  towards  the  centre  in  arithmetical  progression, 
we  should  have — an  outer  crust,  as  before  stated,  of  specitic 
gravity  2J ;  an  intermediate  zone  of  about  12  ;  and  a  central 
nucleus  of  about  20  times  the  density  of  water  j  whilst,  if  we 
were  to  imagine  more  than  3  zones,  it  would  follow  that  the 
central  nucleus  would  be  found  atill  denser  in  proportion  as 
more  zones  are  conceived. 

As  before  remarked,  the  old  idea  that  such  great  increase  in 
density  can  be  <lue  merely  to  the  effects  of  superincumbent 
pressure  is  not  borne  out  by  the  results  of  experiment,  and 
further  appears  manifestly  inadequate,  when  we  also  take  into 
account  the  counteracting  effects  of  the  expansion  produced  by 
the  earth's  internal  heat ;  it  would  follow,  therefore,  that  the 
substances  forming  the  interior  of  the  earth  must  in  themselves 
be  of  a  much  denser  nature  than  the  generality  of  the  bodies 
^^which  we  meet  with  at  its  surface. 

^B  Of  all  the  elementary  bodies  recognised  by  the  chemists,  it  is 
^Honly  some  few  of  the  heavy  metals  which  at  all  approach  in 
^f  density  that  of  either  the  nucleus  or  intermediate  zone,  as  already 
'  calculated,  and  consequently  it  has  been  inferred  that  it  requires 
not  only  the  assumption  that  bodies  do  become  very  consider- 
ably denser  when  subjected  to  pressure,  but  that  there  must 
also  be  a  great  accumulation  of  the  heavy  metals  and  their 


k2 


130  FOPULAB  SCIENCS  RETIEW. 

compounds  in  the  interior  of  the  earth,  in  order  to  account  for 
the  high  mean  specific  gravity  (5^)  of  the  total  mass  of  the  globe. 

In  reviewing  the  evidence  which  has  thus  been  brought  for- 
ward *  pro  et  contra '  the  various  hypotheses  advanced  in  reply 
to  the  question,  '  What  does  the  interior  of  our  globe  consist 
of? '  with  ^hich  we  started,  the  balance  of  argument  appears 
to  be  in  favour  of  the  older  theory,  that  the  earth  is  a  central 
molten  mass  surrounded  or  enclosed  by  a  comparatively  thin 
solid  crust  or  shell ;  and,  further,  seems  to  indicate  the  probabi- 
lity that  its  interior,  besides  consisting  mainly  of  molten  silicates, 
also  contains  a  great  accumulation  of  the  heavy  metals  and 
their  compounds. 

Having  now  summed  up  the  evidence,  the  verdict  is  left  to 
be  delivered  by  the  jury  of  our  readers. 
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ON  THE  USE  AND  CHOICE  OF  SPECTACLES, 

By  ROBERT  BRUDENELL  CARTER,  F.R,C.S. 


A  COMPLETE  explanatioD  of  all  the  conditions  tJiat  may 
render  the  use  of  spectacles  desirable,  and  of  all  the  points 
that  may  retjiiire  to  be  considered  in  their  selection,  would  fill  a 
work  of  yery  cansiderable  ma^itude,  and  would  demand  a  long 
»riod  of  patient  application  from  the  reader.  It  is  the  special  pe- 
iliarity  of  the  eye  that  its  functions  fall  under  the  laws  of  two 
ftinct  sciences — optics  and  physiology — and  a  condderable 
deg^ree  of  proficiency  in  both  is  necessary  to  a  fnll  understanding 
of  the  way  in  w^liich  each  may  distnrb  calculations  founded  only 
^^pon  the  other.  It  would^  at  present,  be  hopeless  to  attempt  to 
^Hopularise  some  of  the  questions  that  come  continually  under  the 
^Bonsideration  of  the  ophthalmic  surgeon ;  and  I  propose  to 
Hittempt  an  account  only  of  those  defects  of  sight  which  are  rao^ 
F  frequent,  and  concerning  which  intelligent  people  may  easily  be 
instructed  to  choose  spectacles  for  themselves. 

The  eye,  as  an  optical  instrument,  bears  a  very  close  resem* 

lance  to  the  camera  obscura  in  daily  use  for  taking  photographic 

ictures.      In   both  the  essential  parts  are  a  dark  chamber,  a 

[ens  to  refract  the  rays  of  light  and  bring  them  to  foci,  and  a 

screen  on  which  these  foci  fall  and  form  a  picture.    This  screen, 

in  the  eye,  is  called  the  retina,  and  consists  of  a  delicat€  layer  of 

expanded  nerve  tissue.     How  the  picture  on  the  retina  is  made 

an  object  of  mental  perception  we  do  not  know;  but  we  do  know 

that  there  cannot  be  distinct  vision  unless  this  pictm'e  is  clear 

I     and  well  defined.     If  we  return  to  the  camera,  we  may  soon 

satisfy  ourselves  that  the  clearness  of  the  picture  depends  upon 

the  maintenance  of  a  certain  pruportion  between  the  distance  of 

^the  object,  the  power  of  the  lens,  and  the  interval  between  the 
lens  and  the  screen.  If  the  object  be  quite  distant,  the  lens 
■lust  either  be  less  powerful  or  else  a  little  nearer  the  screen 
fhan  when  the  object  is  itself  brought  nearer.  The  reason  of 
this  can  be  readily  made  apparent  by  a  simple  diagram.  If 
rays  of  liglit  proceed  from  the  point  A  (fig,  1),  pass  through  the 
lens  c,  and  are  brought  by  it  to  a  fociLs  at  B,  it  is  manifest  thai 
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if  the  paint  A  be  brought  nearer  the  lens,  as  to  a',  the 
proceeiiiiig  from  the  latter  point,  being  more  divergent  thl 
those  from  the  former,  will  be  less  aftected  by  the  lens,  and  will 
be  uuited  at  ii  point  h%  behind  B*  In  order  that  the  rays  pro- 
ceeding from  a'  may  still  be  united  at  b,  either  the  lens  c  must 
be  made  more  powerful  or  it  mimt  be  moved  further  from  B,  as 
into  the  position  shown  by  the  dotted  line  cf.  In  the  eye,  bs  in  the 
camera,  the  point  B — that  is  to  say  the  place  of  the  screen — re- 
mains unchanged,  and  the  adjustment  required  for  different  di»- 
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tancea  of  the  object  has  to  be  provided  for.  In  the  camera  the  lens^ 
is  moved  to  and  fro  by  rack- work  ;  in  the  eye  there  exists^n  ar- 
rangemeui  for  iucreaKiug  the  power  of  the  lens  by  vohmtary  effort. 
The  eye  is  represented  in  diagram  in  fig.  2,  and  c  is  its  lens.  In  a| 
natural  eye,  this  lens  is  just  sufficiently  powerful  to  unite  at  the< 
retina,  B,  rays  of  light  that  are  nearly  parallel — such  as  A  A — 
and  that  come  from  a  very  distant  point.  In  order  to  unite  at 
B  rays  that  come  from  the  nearer  point  a',  the  lens  Ls  rendered 
mure  powerful  by  a  voluntiuy^  effort ;  and  the  effect  of  this  effort, 
as  shown  by  the  dotted  line,  is  to  increase  the  curvature  of  one 
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or' both  of  its  surfaces.  The  faculty  of  thus  increasing  the  powc 
of  the  lens,  so  as  to  see  near  objects  clearly,  is  called  accommo 
dation.  The  accommodation  necessarily  has  a  definite  limit; 
and  hence,  if  we  bring  print  nearer  and  nearer,  it  soon  arrives! 
at  a  place  where  it  can  no  lon<;'er  be  read.  The  nearest  point 
at  wliich  it  can  be  read  is  called  the  near  point  of  distinct 
vision — or  simply  the  near  point.  The  stronger  the  accommo- 
dation, the  nearer  will  this  near  point  be  to  the  eye.  As  life 
advances,  the  accommodation  diminishes ;  partly  because  the 
lens  itself  becomes  less  yielding,  partly— perhaps,  because  the 
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h  of  the  muacle  of  accommodation  declines;  and  the 
Tilt  w  that,  from  youth  onwards,  the  near  point  constantly 
recedes  farther  aud  farther  from  the  eye.     When  the  sight  is 
feet,  it  is  usual  to  t^^st  the  place  of  the  near  point  with 
•m     At   eleven   yearn    of  age,   this   can   usually  be   read 
as  close  as  at  three  inches  from   the  eye.     At  fifty  years  of 
age,  it  would  scarcely  be  read  nearer  than  at  eighteen  inches ; 
and  at  sixty,  scarcely  nearer  than  at  two  feet.     And,  as  the  light 
falling  upon  the  eye  from  any  surface  diminifthes  as  the  square 
of  the  distance  increases,  it  follows  that  a  pupil  of  the  same 
dimensions  would  receive  from  a  print^^d  character,  at  eighteen 
inches,  only  one  thirty-sixth  as  much  light  as  from  the  same 
character  at  three  inches.     At  two  feet,  it  would  receive  only 
one  sixty-fourth  as  much  as  at  three  inches.     And  this  explaing 
the  practical  inconvenience  arising'  from  the  diminished  accom* 
odation  of  advancing  life.     In  time,  the  near  point  comes  to  be 
far  off,  that  we  do  not  receive  from  the  object  light  enough 
to   see  it  distinctly.     Dr.  Kitchener,  A\Titing   in    days   before 
people  had  ga.s  in  their  houses  and  many  kindn  of  brilUant  light 
at  command,  said  that  the  first  sign  of  the  need  of  spectacles 
waa  a  tendency  to  bless  the  man  who  invented  anufifers.     The 
same   rule  still  applies  ;   and  men   between  forty  and  fifty  will 
11  be  found  to  seek  the  best  artificial   light,  before  their  eyes 
ve  changed  so  much  that  it  becomes  inconvenient  to  hold  the 
object  at  the  required  distance.     The  change,  as  has  been  said, 
i&  gradual   aud  steadily  progressive ;   and  it  is  therefore  im- 
possible to  fix  upon  any  natural  beginuiog  of  what  is  called 
"aged  sight,"  or,  techuically,  "presbyopia."     For  the  sake  of 
convenience,  it   is   necessary  to   have   some   definition  of  the 
meaning  of  the  term ;    and  Professor  Bonders  suggests  that  a 
in    may   be   called   presbyopic   when,   in   consequence   of 
ual  failure  of  the  accommodation,  the  near  point  is  farther 
n  eight  inches  from  the  eye      By  that  time,  inconvenience 
ill  usually  be  felt  in  atte»"     ing  to  read,  or  to  do  fine  work  by 
artificial  light ;  and  thei        i  time  for  spectacles  has  arrived. 
We  have  seen  already  tht      ic  aim  of  the  function  of  accommo- 
dation is  to  increase  the       *ver  of  the  natural  lens  of  the  eye. 
When  this  can  no  longe    be  Hufficieutly  increased,  it  may  be 
added  to.     To  place  an  a/tificial  lens  outside  the  eye  adds  to 
the  power  of  the  whole  optical  apparatus,  and   removes  the 
I      inconveniences  incidental  to  failure  of  accoroniodation.    This  is 
^Hhe  ordinary  purpose  of  spectacles  wheD  they  are  first  requir»^d 
^Hki  advancing  life,  or  from  the  forty-fifth  to  the  fiftieth  year. 
^B    The  natural  eye,  however,  in  which  the  nearly  parallel  rays 
^^%rom  distaut  objects  are  united  upon  the  retina  without  an 
efi'ort,  and  in  which  the  accommodation  is  only  called  into  p!ay 
for  near  objects,  forms  a  standard  that  may  be  departed  from 
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in  two  opposite  directions.  If  we  imagine  this  natural  eye  to" 
be  ne*irly  spherical,  we  sliall  see  that,  in  an  eye  like  a,  fig.  3, 
which  is  more  or  leas  ej^g-sbaped,  and  longer  than  a  sphere,  the 
raj's  of  light  from  distant  ohjecte,  iostead  of  meeting  at  u,  on 
the  retina,  would  meet  at  b'  in  front  of  it.  On  the  other  hand, 
in  an  eye  like  k\  that  ia  flattened,  or  too  short  from  back  to 
front,  the  rays  would  reach  n  before  they  were  united ;  and  if 
the  coats  of  the  eye  were  transparent^  would  pass  through  them, 
and  meet  at  b'  behind  the  retina.  In  neither  case  would  there 
be  distiDct  vision.  If  we  now  turn  back  to  figure  1*  we  see 
that  there,  by  bringing  the  point  A  nearer  the  eye3  to  a',  the 
focUB  B  is  put  farther  back  to  b'.  This  is  just  what  we  want  to 
do  for  the  eye  A  in  fig,  3.  Its  focus  must  be  put  back  until  it 
falla  upon  the  retina.  To  do  this,  we  bring  the  object  neaier 
the  eye,  and  as  soon  as  it  reaches  a  certain  point,  the  object 
becomes  clearly  \isible*  Such  an  eye  is  said  to  be  short-sighted, 
or  near-sighted,  and  neamesa  of  sight  is  defined  by  the  distance 
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of  the  farthest  point  of  distinct  vision,  just  as  presbyopia 
defined  by  the  iiearest  point  of  distinct  vision.  Tlie  other 
defect,  the  flat  eye,  is  tecljnieally  called  hypermetropia,  and 
there  is  no  good  English  name  for  it.  In  it  (a',  fig.  3)  it  is 
manifest  that  the  lens  requires  to  be  made  more  powerful ;  and 
hence  a  certain  amount  of  accommodatiou  is  called  into  play, 
even  for  distant  objects^  and  cannot  be  wholly  relaxed,  A 
natural  eye  has  its  accommodation  wholly  relaxed  when  looking 
at  distant  objects,  and  hence  wholly  in  reserve  for  near  ones, 
A  flat  eye  is  perhap.s  using  one-half  of  its  accommodation 
always,  and  has  only  the  other  half  in  reserve  for  near  objects. 
When  looking  at  near  objects,  perhaps  all  of  this  remaining 
half  is  employed,  and  hence  the  eye  soon  suflfers  pain  and  in- 
convenience from  over*fatigue. 

We  may  still  further  elucidate  these  several  conditions  by 
simple  diagrams.     The  natural  eye,  when  placed  at  the  point  a, 


N' 


looking  along  the  line   towards  its  far  point  F,  has  that  fa 
point  at  an  infinite  distance,  as  at  a  fixed  star,  and  ita  diatanl 
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yinon  is  only  limited  by  feilure  of  light  Its  near  point, 
origiaally  very  near  the  eye,  as  at  n,  gradually  recedes  along 
the  dotted  portion  to  n\  and  the  eye  has  always  the  range  of 
view  from  N  or  n'  to  f.     The  short-sighted  or  myopic  eye  has 


N". 


N. 


F' 


its  hi  point  near  at  hand,  as  at  f',  and  its  near  point  still 
nearer,  as  at  n'^  It  has  only  the  range  of  vision  between  n'' 
and  F^,  and  if  it  should  become  presbyopic,  this  small  range  is 
sdll  more  diminished,  by  n''  receding  to  N^^. 
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In  order  to  counteract  optical  defects,  we  make  use  of  lenses, 
most  commonly  of  what  are  called  spherical  lenses.  These, 
when  convex,  possess  the  power  of  bringing  rays  of  light  to  a 
focus  at  some  given  distance.     Thus,  in  fig.  4  the  convex  lens  c 


Fig  6. 


receives  parallel  rays  of  light  A  A ,  and  unites  them  in  a  focus  at 
B,  which  is  called  the  focal  point,  or  principal  focus  of  c ;  and 
the  distance  from  c  to  b  is  called  the  principal  focal  length.  If 
this  distance  be  six  inches,  we  call  c  a  six-inch  lens.  If  the 
lens  be  concave,  as  in  fig.  5,  its  effect  is  precisely  the  reverse ; 
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and  it  causes  tlie  mys  of  light  to  diverge,  or  spread  out  towai 
D,  as  if  they  came  from  b,  which  alao  is  caOed  the  principal 
focua,  and  the  distance  cb  the  focal  length.  The  reader  who 
carefully  considers  these  diagrams  will  see  that,  If  we  place 
before  a  short-sighted  eye  a  concave  lens  of  six  inches  foc4il 
lengtti,  it  will  make  the  rays  from  distant  ohjects  come  to  the 
eye  in  the  siinie  state  or  direction  as  if  they  came  from  an  object 
exactly  six  inches  distant*  They  will  then  he  united  upon  the 
retina,  and  clear  vision  of  the  distant  objects  will  he  obtained. 
On  the  other  hand,  if  we  place  before  a  presbyopic  eye  a  convex 
lens  of  six  inche.^  focal  length,  we  cause  the  rays  of  light  from 
an  object  only  six  inches  distant  to  strike  the  eye  as  if  they 
came  from  far  distance,  and  the  object  will  be  seen  distinctly* 

Since  people  with  natural  eyes,  in  order  to  be  presbyopic, 
have  only  to  live  to  be  forty-five  or  tifty  years  of  age,  the 
Bpectacles  that  they  will  then  require  are  matters  about  which 
it  concerns  everybody  to  be  informed.  There  are  old  prejudices 
against  begiBuing  glasses  "'^  too  early,"  against  using  them  **too 
strong,"  and  iigaiost  changing  to  a  higher  power  too  frequently. 
The  object  of  glasses  is  to  enable  the  eyes  to  work  comfortably, 
without  fatigue ;  and  the  glasses  should  always  be  strong 
enough  to  effect  this  object,  and  should  be  used  as  soon  as  in- 
convenience is  felt,  On  this  point  it  id  difficult  or  impossible 
to  lay  down  any  rule  that  will  not  be  subject  to  frequent  ex- 
ceptions; but  when  the  sight  has  been  previously  good,  the 
first  indicationfl  of  the  need  for  glasses  will  be  a  little  mistiness 
of  fine  print  by  candle  light,  a  difficulty  of  distinguishing 
between  somewhat  similar  letters,  such  as  m  aod  7i,  and  a 
tendency  to  draw  the  candle  or  lamp  nearer,  or  even  to  hold  it 
between  the  eyes  and  the  book.  Glasses  having  a  focal  length 
of  sixty  inches  will  then  usually  suffice  for  a  time,  and  the 
ascent  to  higher  powers  should  be  gradual.  The  first  spectaclei? 
should  at  first  only  be  used  for  reading  in  the  evening;  and, 
when  no  longer  sufficient,  they  may  be  superseded  ibr  evening 
Wfirk  by  other?!,  and  the  first  pair  reserved  for  reading  by  day- 
light, or  for  writing,  which  requires  less  critical  vision,  more 
especially  if  care  be  taken  to  use  ink  that  flows  black  from  the 
pen.  The  objection  to  the  higher  powers  is,  that  convex  lenses 
contract  the  range  of  vision  by  bringing  the  far  point  to  their 
own  focal  distance.  If  we  wear  lenses  of  twelve-inch  focal 
distance,  we  cannot,  through  them,  see  clearly  at  any  point 
beyond  that  distance.  And  if  the  powers  be  too  high,  the  focal 
distances  too  short,  and  the  range  of  vision  too  much  curtailed, 
the  luuscles  of  the  eyes  are  strained  in  order  to  keep  them  both 
directed  to  a  point  within  this  range,  and  the  circulatiou  is 
impeded  by  the  bent  neck  and  stooping  poriture  that  are  re- 
uLred  in  order  to  bring  the  head  near  to  the  work    Moreover, 
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idlj  recurring  need  to  change  the  spectacles  does  not 
ily  of  presbyopia,  but  gives  wiirning  of  the  approach  of 
and  of  the  need  to  conerult  a  surgeon.  As  an  approxi- 
matiTe  standard.  Professor  Donders  gives  the  following  table  of 
the  glasses  that  would  hu  required  on  account  of  prenbyopia,  by 
eyes  originally  natural,  at  different  periods  of  life.  If  this 
scale  were  nnich  departed  from,  it  would  be  fair  to  preaume 
that  some  defect  besides  presbyopia  was  present : — 
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In  myopia,  or  short-sight,  we  have  to  deal  with  nmch  more 
complicated  conditions ;  and  it  may  be  laid  down  as  a  general 
rule  that  all  myopic  eyes  are  more  or  less  diseased  eyes,  and 
are  liable,  by  reason  of  their  short-sigbtedness,  to  various 
ehamgefi  that  are  slowly  destructive  to  vision.  Short-sighted 
eyes  are,  as  has  been  said,  oval  in  shape,  or  too  long  from  front 
lo  back ;  and  the  necessity  to  keep  them  Jised  on  a  near 
object  tends  continually  to  increase  the  malformation,  and 
hence  to  increase  the  shortness  of  sight.  The  eyebalb  are 
practically  bogs  filled  with  fluid,  and  when  they  are  strongly 
drawn  inwards,  by  muscles  that  are  inserted  near  the  front 
of  the  inner  surface  of  eiich  eyeball,  there  m  a  necessary 
tendency  to  a  corresponding  degree  of  bulging  at  the  back; 
and  tliis  bulging,  if  often  repeated,  has  a  tendency  to  become 
permanent,  and  so  to  increase  the  original  defect  of  shape. 
Moreover,  the  only  portion  of  the  eyeball  that  can  be  thus 
stretched  without  grave  injury  is  the  outer  or  protective  coat ; 
and  the  delicate  membranes  within  this  coat,  especially  the 
retina  itself,  are  apt  to  be  seriously  or  even  irreparably  damaged. 
There  is  a  prevailing  belief  that  short-sighted  eyes  are  essen- 
tially good  and  sound  eyes;  and  than  this  there  can  be  no 
more  mischievous  error.  The  fact  is,  that  short-sighted  people 
can  often  discern  very  small  objects  readily,  simply  because 
they  bring  them  so  near  the  eye  as  to  get  plenty  of  light  from 
them.  They  als<j  do  not  require  reading  spectacles  on  account 
of  presbyopia,  either  not  at  all,  or  not  so  early  as  other  people ; 
and  these  two  peculiarities  have  given  rise  to  the  popular 
notion.  It  cannot  be  too  universally  known  that  short  sight 
tends  to  increase ;  and  that,  if  it  increase  at  all  rapidly,  it  tends 
also  to  destructive  changes. 
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For  young  people  who  are  short-sigbted  the  use  of  spec- 
tacles should  he  considered  imperative;  and,  if  the  far  point 
not  nearer  the  ejes  than  ten  inches,  these  spectacles  should 
generally  neutralise  the  short  sight  completely.  For  tliis  pur- 
pose their  focal  length  in  inches  should  he  equal  to  the  distance 
of  the  far  point.  If  this  point  be  nearer  than  ten  inches,  the 
eyes  will  generally  require  special  advice  and  raanagemeut. 
But  in  any  case  it  must  he  remembered  that  the  object  of  the 
spectacles  is  not  to  enable  the  patient  to  see  betier,  but  to  see 
at  a  fjredter  disiance  ;  so  that  the  hook,  or  tlie  writing,  or  the 
work,  may  be  kept  away  from  the  eye,  and  the  injurioui^  effects 
of  looking  at  a  near  point  may  be  prevented.  When  short 
sight  is  increasing,  there  will  be  a  constant  tendency,  in  spite 
of  spectacles,  to  bring  the  book  up^  and  to  bring  the  head  dmrn ; 
and  this  tendency  must  be  fought  against  as  the  worst  of  all 
temptations.  If  yielded  to,  it  strains  the  eyeballs,  contracts 
the  cheat,  overfills  the  head  and  eyes  with  blood,  produces 
increase  of  the  defect,  and  often  eventual  blindness.  In  order 
to  keep  the  bead  wx41  away,  it  is  absolutely  necessary  to  have 
plenty  of  light;  and  young  people  and  students  should  pay 
special  attention  to  tins  matter.  Reading  by  fire-light,  or  in  a 
%vindow  by  the  waning  light  of  evening,  should  be  strictly  pro- 
hibited ;  and  attention  should  be  given  to  the  quality  of  artificial 
lighL  For  lighting  up  a  room,  there  is  perhaps  no  light 
superior  to  that  of  a  paraffine  lamp  with  two  parallel  wicks;  • 
and  the  best  table  light  for  reading  or  writing  is  afibrdetl  by 
the  well-known  lamp  made  by  Stobwasser  of  Berlin,  and  com- 
monly known  as  the  *' Queen's  Heading  Lamp."  It  should 
have  a  green  shade,  and  should  be  just  so  much  lowered  that 
this  shade  protects  the  eyes,  when  they  are  raised  from  time  to 
time,  from  the  direct  glare  of  the  flame. 

The  fiat  or  hypermetropic  eye  is  a  great  source  of  trouble  to 
its  possessor;  and  until  quite  recently  this  trouble  was  in- 
curable by  any  known  means.  As  has  been  explained,  the  flat 
eye  is  never  at  rest.  It  is  always  using  some  of  its  accommo- 
dation, often  using  all.  Hence  it  becomes  speedily  fatigued, 
and,  with  fatigue,  the  accommodation  relaxes,  and  vision 
becomes  dim.  The  hypermetropic  person  will  begin  to  read  or 
to  \vrite  with  ease.  After  a  short  time  the  eyes  feel  strained 
and  tired,  and  the  letters  become  misty.  The  patient  looks 
away  from  his  work,  shuts  his  eyes,  presses  the  hand  upon  the 
closed  lids  with  a  very  peculiar  gesture,  and  makes  a  fresh 
start.  The  second  period  of  work  is  shorter  than  the  first, 
and  the  third  shorter  than  the  second.  This  affection  was  long 
known  as  "  asthenopia  "  or  "  weak  sight,"  and  as, its  cauise  waa^ 

•  Fnteoted  by  Ilinks  of  Birtntnghnm. 
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t  euspected,  no  remedy  for  it  was  known*  Sufferers  were 
riBed  to  change  their  mode  of  life,  to  give  up  reading  and 
Umgr  and  handicrafts  requiring  accurate  vision »  and  to  turn 
iep  farmers  in  the  colonies.  It  was  reserved  for  Professor 
^dersj  of  Utrecht,  to  find  out  the  cause  of  the  malady ;  and 

tow  the  caiLse  was  to  know  the  cure.  The  necessity  to 
the  accommodation  is  removed  by  convex  spectacles, 
beir  use  restores  the  sufferer  to  good  vision  and  perfect 
rt.  They  should  be  the  strongest  that  can  be  borne  for 
^tant  objects ;  and,  when  first  used,  wdil  usually  require  to  be 
engthened  after  a  time,  perhaps  more  than  once,  if  any  of 
»  old   gymptoms  return.     They  must   be  w^oro   always ;  and 

Raid  aside  at  bed-tirae. 
bre  leaving  hypermetropia,  it  is  as  well  to  mention  that 
is  the  ordinary  cause  of  squint ;  although  space  does  not 
ow  any  explanation  of  its  influence. 
The  existence  of  the  three  conditions  mentioned   may  be 

*[i  by  the  following  tests.  In  presbyopia^  we  have  an  in- 
Dg  necessity  to  remove  a  book  farther  and  farther  from 
p  eyes,  and  convex  spectacles  allow  it  to  be  brought  back  to  a 
Dvenient  distance.  In  myopia,  or  short  sight,  distant  vision 
improved  by  weak  concave  glasses.  In  hypermetropia,  it  is 
^proved,  or  at  all  events  not  made  worse,  by  weak  convex 

KideB  the  above,  which  may  be  called  simple  defects,  there 
hers  of  a  more  complicated  character.  In  "  astigmatism  " 
^furface  of  the  eye  is  differently  curved  in  different  direc- 
^L  and  horizontal  lines  are  more  plainly  seen  than  vertical 
Hf  or  t^ice  ve\*sd.  Sometimes  the  surfaces  are  altogether 
^ular,  sometimes  the  two  eyes  are  dissiryilar.  Dr.  Schefflcr 
Brunswick,  whose  treatise  on  ocular  defects  I  have  lately 
iBsIated,  states  that  there  are  729  possible  defects  of  each 
e  singly ;  and  hence  more  than  half  a  million  of  possible 
mbinationa  in  the  pair.  These  step  beyond  the  boundaries 
popular  science. 

In  the  same  work  Dr.  Scheffler  has  fully  described  a  new 
rm  of  spectacles  of  his  invention,  to  which  he  has  given  tlie 
ime  of  **  orthoscopic  spectacles."  They  are  made  by  cutting 
e  glasses  out  of  the  margin  of  a  larger  glass,  and  are  adapte«l 
relieve  the  feeling  of  fatigue,  or  **  strain,"  which  spectacles 
ten  produce.  For  presbyopia  of  moderate  degrees,  not  re- 
liring  glasses  of  higher  power  than  eighteen  indies  focal 
igth,  I  think  they  are  likely  to  be  extremely  valuable. 
It  still  remains  to  say  a  few  words  about  the  materials  of 
lich  spectacle  lenses  are  made,  and  about  the  frames  in  which 
ej  are  set. 

lenfies  should  be  of  the  best  crown  glass,  free  from  all 
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The  lenses  should  he  of  the  hest  crowa  glass,  free  from  all 
spotSy  flaws,  streaks,  or  air-huhhles,  and  perfectly  colourless. 
Improvements  of  manu&cture  have  made  this  glass  far  better 
tlian  Brazilian  pebbles,  once  greatly  in  repute,  but  which, 
unless  cut  exactly  at  right  angles  to  the  axis  of  the  original 
crystal,  are  apt  to  be  very  disturbing  to  vision. 

The  frames  should  be  of  blue  steel,  lights  strong,  and  per- 
fectly fitted  to  the  wearer.  The  centre  of  each  ring  should  be 
exactly  opposite  the  pupil  of  its  corresponding  eye;  and  the 
nose-piece  of  such  a  height  and  curvature  as  to  place  the  lenses 
in  their  right  position.  Concave  spectacles  should  be  worn  as 
close  to  the  eyes  as  possible,  convex  spectacles  a  little  farther 
away.  When  the  latter  are  used  on  account  of  presbyopia 
only,  they  may  even  be  half  way  down  the  nose ;  and  it  is 
convenient  to  have  the  rings  flattened  on  the  top,  so  that  the 
wearer  may  look  through  them  at  his  book,  and  over  them  at 
distant  objects.  Finally,  spectacles  should  be  kept  perfectly 
clean,  never  thrown  about  carelessly,  nor  pocketed  without 
their  case.  The  lenses  should  be  wiped,  when  necessary,  with 
a  piece  of  clean  soft  wash-leather ;  and  replaced  if  scratched  or 
clouded.  They  are  often  essential  auxiliaries  to  vision;  and 
they  should  be  cared  for  like  the  eyes  themselves. 
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OF  THE  SPECTROSCOPE  IN  ASTRONOMICAL 
OBSERVATION. 

By  RICIL\RI)  A.  PROCTOR,  B.A.,  F.R.A.S. 

Atttbor  oy  "Satuhx  aa'u  its  Ststeh/'  "  IlLLF-IIoirRe  with 
Telescope,"  &c.  &c. 

[PLATES  XUI.  AND  XhUI,] 


IHE  inanner  in  which  the  spectroscope  has  taken  ita  .pl^oa 
among  astronoTnical  instruments  presents  a  remajkable 
oontrast  to  that  in  which  the  teleticope  was  received.  In  the 
eaae  of  the  latter  inbtrument  all  the  advantages  derivable  from 
the  new  invention  were  at  once  recognised,  yet  the  instrument 
made  its  way  but  slowly  into  use,  and  the  various  appii:incea  by 
which  it  is  rendered  available  as  a  means  of  advancing  the 
ttnence  of  astronomy  were  devised  at  periods  separated  by  long 
intervals.  But  with  the  spectroscope  the  case  is  wholly  dif- 
ferenL  The  power  which  the  instrument  gives  the  astronomer 
was  at  first  far  from  being  obvious.  That  it  was  a  wonderful 
I  means  of  research  was  indeed  clear ;  but  certainly  he  would 
have  been  a  bold  reasoner  who  would  have  ventured  ten  years 
to  predict  that  the  spectroscope  would  take  up  the 
lition  it  now  occupies  as  an  aid  to  astronomical  research. 
Already  it  has  resolved  problems  which  would  have  been  deemed 
alt(^et her  insoluble  ten  years  a^o;  and  it  ha^  answered  ques- 
tions which,  at  first  sight,  would  seem  to  lie  out  of  its  proper 
lADge  of  action — questions,  for  example,  affecting  the  motion 
well  as  those  affecting  the  constitution  of  the  ceiestial  orbs. 
Undoubtedly  the  sudden  growtli  of  the  new  analysis  is  mainly 
due  to  the  good  fortune  which  has  placed  its  applicatii>n  in  the 
bands  of  a  physicist  possessing  a  combination  of  qualities 
dy  met  with,  but  which  were  absolutely  necessary  in  the  case 
the  pioneer  of  the  new  line  of  scientific  advance,  Extra- 
linary  skill  in  obseri^ation  and  manipulation,  an  intimate 
acquaintance  with  optical  and  chemical  laws,  extreme  caution 
in  the  interpretation  of  observed  phenomena,  and  unremitting 
sreeverance  and  patience  in  conducting  experiments  tending 
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to  elucidate  or  confirm  his  observations — such  were  some  of  the 
qualities  which  were  required  io  the  physicist  who  was  to  place 
the  science  of  spectral  analysis  (as  npplied  to  astronomy)  upon  ii 
sound  hi\&\s.  When  we  compare  the  vague  and  unsatisfactory 
results  obtained  by  other  observers  with  those  which  Mr. 
Hnggins  has  set  before  us,  and  when  we  note  also  the  influence 
which  his  researches  have  had  in  showing  the  way  to  less  expe- 
rienced observers,  and  enablJQ^  them  to  make  important  dis- 
coveries, we  begin  to  understand  the  full  value  of  his  labours. 
We  would  say  to  those  whom  we  are  about  to  invito  to  a  new 
and  fertile  field  of  labour,  Let  your  first  tii&k  be  to  examine  the' 
work  which  Mr.  Huggins  baa  done;  observe  the  skill  with  which 
the  mode  of  observation  is  selected ;  note  how  each  result  is 
weighed  and  tested  before  it  is  admitted ;  and,  in  fine, 

Vos  exeniplaria  Gncca 
Noctunm  versate  mana  versate  diurn^. 

The  principles  on  which  spectrum  analysis  depends  are  few 
and  simple;  nor  are  the  contrivances  by  which  it  is  adapted  to 
astronomical  research  difficult  of  comprehension. 

The  simple  prismatic  analysis  of  light  is  exhibited  in  fig.  1. 
A  beam  of  sun-light,  ab,*  passing  into  a  darkened  room  through 
an  aperture  in  a  screen  ss'  would,  if  not  interfered  with,  form 
a  small  spot  of  light  at  ?,  in  the  same  straight  line  wnth  ad. 
Now,  suppose  a  prism  F  to  be  interposed.     If  sun-Hght  were 
homogeneous,  the  laws  of  optics  tell  us  that  the  beam  w^ould  be  j 
simply  diverted  from  its  course,  so  that  the  spot  of  light  would  I 
fall  a.s  at  i\  the  dark  line  indicating  the  path  of  the  ray.     But,    ^ 
instead  of  this,  a  streak  of  light,  as  ve,  is  seen  (vn  is  much 
exaggerated  in  length)  coloured    like  the  rainbow,  red  at  its  ~ 
lower  end  (when  the  prism  is  situated  as  shown),  and  violet  at 
its  upper  end — the  colours  succeeding  each  other  in  the  order 
red,  orange,  yellow,  green,  blue,  indigo,  and  violet.     It  is  the 
analysis   of  this  spectrum   which  forms  the  mode  of  research 
recently  rendered  available  to  the  astronomer.     The  examina- 
tion of  the  dark  lines  which  appear  in  the  spectrum  when  the 
■eun   is  tlie  source  of   light  is  called   solar   spectroscopy,    the 
tdetei-mination  of  the  position  of  the  lines  seen  in  the  spectra  of 

*  I  have  thought  it  best  not  to  confuse  this  account  by  considering-  the 
hizc  of  th«  source  of  light,  or  by  exhiljiting  the  course  of  a  slightly  divergent 
pencil.  Experience  shows  that  the  beginner  is  apt  to  he  confused  by  auch . 
II  ninde  of  describing  the  fonnation  of  the  spectrum.  lie  coafounds  the 
•liNp^rsing  effect  of  the  priani  with  such  eifects  a.8  leasee  produce  on  the 
cotivergency  or  divergency  of  pencils,  because  he  &eea  the  same  mode  of 
illustmtion  u*id  in  each  case.  A&  the  *(pace  at  mj  di&posal  only  peruiits  a 
"krdit  in  reference  to  the  formation  of  the  spectrum,  it  was  the  more 
f  that  no  mistake  of  this  sort  i^hould  arise. 
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The  ^stro- Spectroscope 
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fBm  is  caUed  stellar  spectroscopy ;  and,  in  fine,  the  detennina- 
lion  of  the  nature  of  the  spectra  of  celestial  objects  is  the  aim 
pf  all  the  various  contrivances  made  use  of  in  the  application  of 
ipectral  analysis  to  astronomy. 

The  first  point  to  be  considered  is  the  formation  of  a  pure 
ipectrum*  From  fig.  1  we  see  that  a  light-pencil,  which  would 
form  a  spot,  i,  of  definite  magnitude,  if  not  interfered  with, 
would  form  a  series  of  images  along  the  streak  rv*  The  figure 
1I10W8  the  formation  of  ono  red  image,  one  orange  image,  and 
10  on.  But  in  reality  there  would  he  an  infinite  number  of 
Images  along  Rv;  and  although  the  beauty  of  the  spectrum 
would  not  be  at  all  affected  by  this  circumstance,  it  would  be 

ipossible  to  detect  the  absence  of  rays  of  definite  refrangibi- 

ly  simply  because  the  imnges  formed  by  rays  of  neighbouring 

kgibilitiea  would  conceal  the  want.     The  spectrum,  how- 

rer  beautiful^  would  be  in  fact  impure  in  the  sense  in  which 

the  spectroscopiat  uses  the  term. 

Tlierefore,  when  the  object  to  be  observed  has  a  sensible  mag- 
^tude,  it  is  necessary  to  let  its  light  pass  through  a  narrow 
plit  parallel  to  the  refracting  edge  of  the  prism.  The  same  is 
true  whether  the  object  itself  is  observed,  or  tlie  image  of  the 

Subject  obtained  by  means  of  a  lens,  or  by  any  combination  of 
enses.     But,  of  course,  any  optical  contrivance  by  which  the 
apparent  dimensions  of  an  object  can  be  reduced,  is  serviceable 

rthe  end  we  are  considering. 
Next,  as  to  the  mode  by  which  the  spectnim  is  viewed. 
An  eye  placed  so  as  to  receive  any  of  the  light  forming  the 
^mm  is  sensible  of  the  nature  of  the  particular  part  of  the 
trum  to  which  that  light  belongs.  The  eye  may  be  aided 
)y  a  telescope,  or  by  an  eye-piece,  or  may  be  used  without 
inch  aid  ;  but  for  delicate  researches  a  telescope  is  always  used 
for  the  examination  of  the  spectrum, 

I  Beginning  with  the  simplest  form  of  observation-* suppose 
in  observer  wished  to  view  the  spectrum  of  a  star  with  the 
irism  P.  Here  no  slit  or  darkened  room  would  be  necessary. 
Jut  the  observer  would  meet  with  a  difficulty.  Supposing  the 
tar  to  be  towards  A  (fig.  1),  and  the  prism  held  as  shown,  the 
bserver  would  have  to  look  from  t  towards  b,  which  is  not  the 
irection  in  which  the  star  lies. 

iTo  obviiite  this  inconvenience  io  the  ca;8e  of  a  simple  obser- 
aiioD  of  this  sort,  direct-vision  prisms  have  been  devised.  The 
Toperty  on  which  they  are  founded  is  that  called  the  "  irra- 
ionality  of  dispersion  "  : —  ^ 

In  tig,  1  the  angle  between  the  emergent  ray  from  b  to  i' 
md  the  line  iA  is  called  the  deviation  of  the  ray.  In  the 
k)sition  of  the  prism  shown  in  the  figure  the  deviation  for  this 
ay  has  its  minimum  value ;  and  if  the  ray  is  supposed  to  he 
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one  of  mean  refrangibility,  the  angle  between  zi  and  Bi'  affords 
a  measure  of  the  prism's  power  in  causing  deviation-  On  the 
other  hand,  t!)e  length  of  the  spectrum  yr  affords  a  measure  of 
the  prism's  dispersive  power.  If  dispersion  bore  a  constant 
proportion  to  deviation,  it  is  clear  that  we  could  not  by  any 
combination  of  prisms  see  a  spectrum  when  looking  straight 
towards  a  star,  because  the  means  used  to  make  the  deviation 
vanish  would  also  do  away  with  the  dispersion.  But  as  this 
proportion  has  been  found  not  to  hold,  we  are  enabled  to  ov( 
come  the  difiSculty,  It  has  been  found  that  flint  glass  givi 
spectrum  of  much  greater  length  for  a  given  deviation  of  m 
rays  than  a  priara  of  crown  glass.  If,  then,  we  correct 
deviation  caused  by  a  flint-glass  prism  by  means  of  the  deviatioa 
caused  by  one  or  more  crown-glass  prisms,  there  will  still  re- 
main an  uncorrected  dispersion ;  in  other  words,  a  spectrum  will 
still  be  visible^  This  is  what  is  done  in  the  compound  prism  of 
Amici  (shown  in  fig.  2),  in  which  a  flint  prism  is  placed  between 
two  crown-glass  ones.  Here  the  rays  of  mean  refrangibility 
suffer  no  deviation,  so  that  it  is  possible  to  look  directly  at  a 
luminoiifl  object  through  the  compound  prism;  but  a  spectrum 
is  seen  because  the  dispersion  produced  by  the  flint  prism  in 
one  direction  is  greater  than  the  dispersion  produced  by  the  two 
crown-glass  prisms  in  the  other. 

Fig.  3  represents  another  form  of  direct-vision  prism,  in 
which  the  light  undergoes  three  internal  reflections  before 
emerging.  This  contrivance  was  devised  by  Mr.  Alexander 
Herschel  for  the  observation  of  meteors.  The  construction* 
involves  practical  difficulties,  as  every  face  of  the  prism  is 
brought  into  action,  and  great  caxe  is  therefore  required  in  the 
preparation  of  the  prism.  These  difficulties  were  successfully 
overcome  by  Mr.  Browning,  who  takes  up  con  amore  all  matters 
connected  with  spectroscopy.  An  instrument  formed  on  thii 
plan,  or  by  the  combination  of  two  such  prisms,  as  shown  in 
fig.  5,  is  called  a  Herschel-Browning  direct-vision  spectroscope. 

It  is  worthy  of  notice  that  a  simple  prism,  or  better,  any 
direct-vision  prism,  will  serve  to  exhibit  the  dark  lines  in  the 
spectra  of  the  stars  if  only  a  Huyghenian  eye-piece  be  made  use 
of  in  examining  the  spectrum.  Nothing,  perhaps,  is  more  re- 
markable than  the  circumstance,  that  whereas  Lord  RosseV 
telescope  does  not  suffice  to  give  imy  indications  whatever  of 
fiw;t  that  the  nearest  fixed  star  has  appreciable  dimensio 
hand-spectroscope,  which  can  be  obtained  for  fewer  pence  t 
the  great  reflector  cost  pounds,  will  exhibit  those  dark  linea 
the  stellar  spectra  which  enable  us  to  determine  the  ph 
constitution  of  these  distant  orbs. 

In  fig.  4  a  mode  of  using  a  direct-vision  prism  in  combinatii 
with  a  small  achromatic  telescope  is  shown.     The  instrumenl 
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nttived  by  Mr.  Huggins  for  the  purpose  of  observing  the 

of  meteors  and  their  trains.     The  achromatic  object- 

a  is  an  inch  and  one-fifth  in  diameter,  and  has  a  focal 

gth  of  ten  Inches.     The  eye-piece  h  consists  of  two  plano- 

lenaes.     The  magnifying  power  of  the  eye-piece  can  be 

within  certain  limits  by  changing  the  distance  between 

wo  lenses.     The  apparatus  is  used  without  a  slit,  so  that  it 

applicable  to  objects  like  stars  or  meteors,  or  the  thin 

the  lunar  crescent,  which  have  no  perceptible  breadth. 

ing  the  lunar  cusps,  their  length  must  of  course  be 

ngbt  at  right  angles  to  the  direction  in  which  the  spectrum 

l^brmed,   and   similarly   with   meteor-tradns.      Fraunhofer's 

^■^  have  been  seen  by  Mr.  Huggins  in  the  spectrum  of  the 

^Hii  when  a  very  narrow  crescent.     He  also  saw  the  bright 

Hbb  belonging  to  several  metals,  in  the  spectra  of  the  Crystal 

Klaoe  fireworks,  three  miles  from  the  place  of  observation, 

"The  dark  lines  of  the  stellar  spectra  are  well  shown  by  means 

of  this  instrument ;  but  as  the  spectrum  of  a  star  is  a  bright 

line,  it  is  well  to  give  a  small  breadth  to  the  spectrum  *'  by 

means  of  a  cylindrical  lens  fitted  in  a  little  cap  which  slips  over 

the  eye-lens  and  is  placed  next  to  the  eye.'*     The  spectrum  of 

the  great  nebula  in  Orion  shows  two  bright  lines  when  observed 

with   this  instrument ;  so  that  here  we  have  another  instance 

of  an  instrument  of  small  price  which  affords  a  satisfactory 

to  a  question  which  it  had  been  found  hopeless  to  attack 

e  largest  telescopes  man  could  construct. 

the  expeditions  sent  out  to  view  the  great  eclipse   of 

1868,  four  of  these  instruments,  made  by  Mr.  Browning, 

sent  out  by  the  Eoyal  Society  to  India. 

e  field  of  view  of  the  hand-spectroscope  has  a  diameter  of 

t  seven  degrees,  according  to  the  arrangement  exhibited  in 

4.     Mr.  Browning  has  suggested  arrangements— presented 

8 — by  which  the  observation  of  moving  bodies,  such  as 

laeteorE,  is  rendered  much  easier,  on  account  of  the  great  in- 

in  the  field  of  view.     In  fig.  8,  aa  represents  a  direct- 

Ifiaion   spectroscope,   b  a  plano-convex    cylindrical   lens,    c  a 

double  concave  lens  of  much  greater  focal  length.     The  line 

I,  2,  3,  represents  the  path  of  a  meteor,  and  the  dotted  lines 

fipom  the  points  1,  2,  3,  are  seen  to  be  so  acted  upon  by  the 

leoaes  as  to  produce  an    almost  stationary  image.     With  this 

histmment  Mr.  Browning  found  it  easy  to  obtain  the  spectra  of 

bills  shot  from  a  Roman  candle  placed  but  a  few  yards  from  the 

initnjment^     Although  the  angular  velocity  of  the  balls  was  of 

very  great,  the  characteristic  lines  of  baryta,  strontia, 

e  clearly  exhibited. 

ces  such  as  these  may,  of  course,  be  equally  well 
to  the  Herschel-Browning  direct-vision  spectroscope, 
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either  single  as  ia  fig.  3,  or  double  as  in  fig.  5,  or  to  a  com- 
pound prism  of  five  pieces,  as  shown  in  fig.  6. 

But  the  use  of  small  instruments  such  as  those  above  de- 
scribed, must  be  looked  upon  merely  as  preliminary  to  the 
thorough  investigation  of  the  spectra  of  celestial  objects  by  means 
of  spectroscopes  attached  to  telescopes  of  considerable  power.  It 
is  only  by  the  use  of  such  instruments  that  the  observer  can 
hope  to  make  important  additions  to  our  knowledge  of  celestial 
physics. 

In  fig.  7  is  pictured  the  kind  of  spectroscope  made  use  of  by 
Mr.  Huggius  in  his  long  series  of  researches. 

It  will  be  understood  that  the  large  telescope  to  which  the 
spectroscope  is  attached  serves  the  purpose  of  light-gatherer. 
The  spectroscopes  we  have  hitherto  described  have  had  to  be 
limited  in  their  dispersive  action,  in  order  that  the  light  received 
from  a  star  might  not  be  altogether  lost  to  the  eye  through 
dispersal.  But  now  the  image  of  a  star  formed  by  a  large  ob- 
ject glass  (or  mirror)  is  to  be  made  the  subject  of  observation, 
and  therefore  the  spectroscope  may  exercise  a  much  greater 
dispersive  power.  In  fig.  7,  c  represents  the  tube  of  the  spec- 
troscope which  is  inserted  into  the  eye-tube  of  the  large  tele- 
scope in  place  of  the  ordinary  eye-piece,  (The  tul>e  c  and  the 
inner  sliding  tube  6,  are  longer  than  shown,)  The  slit  of  the 
spectroscope  is  at  d^  and  the  spectroscope  is  so  placed  that  d  is 
exactly  at  the  focus  of  the  object-glass  (or  mirror).  The  sliding- 
tnbe  b  carries  a  cylindrical  plano-convex  lens,  the  effect  of^ 
which  is  to  change  the  image  of  a  st^r  from  a  point  into  a  line. 
It  is  clear  that  the  linear  image  thus  formed  at  d  will  be  at 
right  angles  to  the  axis  of  the  cylinder.  For,  in  a  plane  passing 
through  the  axis  of  the  object-glass,  and  also  through  iJiat  of  J 
the  cylinder,  the  rays  will  converge  to  the  focus  of  the  object- ' 
glass^  but  in  a  plane  at  right  angles  to  this  (through  the  axis 
of  the  object-glass)  the  rays  vnH  converge  to  a  focus  nearer  the 
object-glass,  owing  to  the  convexity  of  the  cylindrical  lens,  and 
these  rays  will  pass  at  a  sensible  distance  from  the  focus  of  the 
object-glass.  This  linear  image  must  fall  upon  the  slit,  which, 
therefore,  must  be  placed  at  right  angles  to  the  axis  of  the 
cylinder.*  In  Mr.  Huggins'  instrument  the  length  of  the  image 
was  one-tenth  of  an  inch,  and  the  spectrum  formed  by  the  light 
from  this  image  had  a  corresponding  width ;  but,  as  seen  by  the  i 
small  telescope,  it  appeared  about  half  an  inch  wide,  owing  to  i 

•  A  little  consideration  will  bIiow  that  there  is  another  linear  imAgt 
ptLfnllel  to  the  axia  of  the  cylinder,  at  the  second  foctiB  named  ahove^ — that  j 
ia,  nearer  the  object- gLosi.    Mr,  Ilug-gina  tried  the  effect  of  caueitig  thi«| 
image  to  fall  on  the  slit,  but  the  spectmm  was  not  so  gvod  aa  by  the  other 
method. 
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file  magnifyiDg  power  of  this  telescope.     Over  one  half  of  the 

•  altt  d  is  placed  a  right-angled  prisin  e,  for  the  puqjose  of  reflect- 
ing the  light  received  from  the  mirror  /,  through  the  ^!it,  and 
thus  comparing  the  spectrum  of  the  star  or  other  celestial  object 
under  examination  with  that  of  light  from  any  other  Bource. 
Behind  the  slit  is  placed  a  collimating  lens  //,  at  a  distance  equal 
to  ita  focal  length.     The  diameter  of  the  lens  is  such  that  it 
receives  the  whole  of  the  light  diverging  from  the  linear  image 
when  the  latter  is  brought  exactly  within  the  jaws  of  the  slit. 
The  dispersing  portion  of  the  spectroscope  consists  of  the  two 
prisms  A,  h.     The  refracting  angle  of  these  prisms  will  be  dif- 
I   ferent  according  to  the  purposes  which  tbe  iostrumeDt  is  meant 
I  to  subserve.     In  his  researches  on  stars  Mr.  Huggins  employed 
■Ha  spectroscope  having  two  prisms  (made  by  T.  Ross),  each  of 
PH60  degrees  ;  but  for  many  of  his  most  important  researches  he 
"    1  found  it  advant^eous  to  employ  a  spectrum-apparatus  con- 
I  structed  by  Mr.  Browning,  in  which  one  of  the  prisma  had  an  angle 
I  of  35  degrees,  the  other  an  angle  of  45  degrees.     Tbe  spectrum 
I  is  viewed  through  a  small  telescope  /,  having  an  adjustment  for 
I  level  at  m.     At  the  focus  of  the  object-glass  of  this  telescope 
are  fixed  two  wires  at  right  angles  to  each  other.     These  are 
I       viewed  together  with  the  spectrum  by  the  positive  eye-piece  j), 
■1  The  telescope  is  carried  by  a  micrometer-screw  7,  the  centre  of 
Ff  motion  being  so  situated  that  the  rays  forming  any  part  of  the 

*  spectrum  pass  centrically  through   the  object-glass  when  the 
lelescope  is  so  placed  as  to  receive  such  rays* 
1    It  will  be  seen  from  this  description  that  there  are  two  ways  in 
which  the  position  of  any  line  in  tlje  spectrum  of  a  star  can  be 
.    determined.     Either  it  may  be  compared  with  the  bright  lines 
'    seen  in  the  spectra  of  diflferent  metallic  elements,  these  spectra 
Im  being   brought   into    comparison  with   the  star's  spectrum  by 
H  means  of  the  mirror/;    or  else,  when  any  line  in  the  star's 
"  ~  spectrum  has  been  identified  with  some  solar  line,  we  may  first 
bring  that  line  into  coincidence  with  the  cross-wire  in  the  focus 
I       of  the  object-glass,  and  note  the  reading  of  the   nu'crometer- 
ew ;  then  move  the  telescope  until  the  line  whose  position  we 
uire  to  determine  is  brought  to  the  cross-wire,  and  again 
ote   the   reading   of  the   micrometer-screw.     The   difference 
ween   this   and   the   former  reading  indicates  tbe  distance 
between  the  two  lines. 

Of  course  other  modes  of  measuring  the  arc  through  which 
the  telescope  has  moved  are  available.  Into  these  we  need  not 
enter,  as  every  observer  will  be  familiar  with  tbe  contrivances 
fuitable  for  such  a  purpose. 

It  must  be  noted  that  a  spectnim  mapped  out  in  this  way 
will  not  agree  with  the  spectrum  of  the  same  object  similarly 
mapped  out  by  means  of  another  instrument,  b«cau8e  dififerent 
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spectroscopes  have  not  only  different  dispersive  power,  but  gv 
spectra  in  which  the  distances  Ibetween  the  fixed  lines  are  w 
proportional  inter  ee.  Let  not  the  observer,  therefore^  fall  into 
the  error  of  imagining  (as  we  believe  a  well-known  foreign 
spectroscopist  did)  that  the  lines  of  a  star's  spectrum  have 
changed  their  place,  when  the  apparent  difference  is  in  reality 
due  to  the  "  irrationality  of  dispersion,"  In  fact,  every  ot)server 
must  tboronghly  master  the  peculiarities  of  his  own  spectroscope 
before  pretending  to  discuss  the  results  obtained  by  means  of  it* 
He  should  know  the  exact  positions  of  all  the  principal  lines 
and  groups  of  lines  shown  by  it,  so  that  when  he  has  observed 
any  line  in  a  starts  Bpectruni  he  may  know  approximately  the 
true  position  of  tbat  line  with  reference  to  the  solar  spectrum. 
He  will  then  know  what  are  the  substances  whose  spectra  should 
be  compared  with  that  of  the  star,  in  order  to  ascertain  if  this 
line  coincide  with  one  of  those  belonging  to  known  eleraenta. 

It  need  hardly  be  said  that,  as  the  image  of  the  star  is  to  be 
kept  exactly  within  the  slit^  it  is  an  absolute  necessity  that  the 
telescope  should  be  an  equatorial,  accurately  driven  by  clock- 
work. 

It  is  also  necessary  that  the  telescope  should  be  one  of  large  ! 
aperture,  as  otherwise  none  but  the  brightest  stars  could  be 
examined  ivith  powerfully  dispersive  apparatus.     On  this  account 
it  is  probable  that  reflectors  will  be  largely  used  by  spectro- 
Bcopists,  since  achromatic  refractors  of  suitable  aperture  are  so 
much  more  expensive  than  reflectors  of  corresponding  illumin- . 
ating  power.     It  happens,  fortunately,  that  Mr.  Browning,  who ' 
bas  paid  so  much  attention  to  the  improvement  of  reflecting 
telescopes,  appreciates  also  most  thoroughly  the  position  which 
spectroscopic  analysis  is  about  to  take  up  as  a  means  of  astrono- 
mical research.     The  spectroscopes  he  constructs  for  use  with 
the  telescope  correspond  in  all  essential  respects  with  the  form 
above  described. 

For  special  purposes  great  dispersive  power  may  be  required 
in  the  observation  of  stellar  spectra.  Fig,  9  shows  an  arrange- 
ment by  which  Mr,  Huggins  has  obtained  great  dispersion 
without  an  amount  of  deviation  which  would  cause  the  pencil^ 
after  passing  through  the  prisms,  to  cross  those  from  the 
collimator.  In  this  instrument  a  is  an  adjustable  slit,  b  an 
achromatic  collimator,  c  the  telescope  with  which  the  apectrun  * 
is  observed,  d  and  e  are  direct-vision  prisms,  /,  g,  and  h  simple 
prisms.  The  total  dispersive  power  of  this  instrument  il 
equivalent  to  that  from  six  and  a  half  prisms  of  60  degrees  ;  or,  in 
other  words,  corresponds  to  what  would  be  given  by  a  set  of 
simple  prisms  which  would  cause  a  deviation  through  more  than 
four  right  angles. 
This  paper  would  be  incomplete  if  we  did  not  touch  upon  the 
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of  instrument  by  which  the  solar  spectrum  is  analysed. 
Fig.  10  represents  the  instrument  by  which  Messrs.  Kirch hoff 
and  Bunsen  carried  out  the  original  researches  which  resulted 
in  the  invention  of  spectroscopic  analysis.  The  light  of  the  sun 
is  caused  (by  means  of  a  heliostat)  to  fall  upon  an  adjustable 
slit,  shown  at  the  farther  end  of  the  telescope  a.  The  analyBing 
power  of  the  instrument  is  derived  from  the  four  prisms  shown 
in  the  figure,  and  B  is  the  telescope  by  which  the  spectrum  is 
coEamined.  A  more  powerful  instrument  on  a  similar  general  plan, 
but  with  several  notable  improvements  and  no  less  than  nine 
prisms,  has  been  constructed  by  Mr,  Browning  for  M.  Gassiot. 
A  subject  which  recently  attracted  much  attention  points  to  a 
mode  of  applying  the  spectroscope  which  eoiild  hardly  fail  to 
yield  valuable  results  in  the  hands  of  a  capable  and  diligent 
observer,  Mr.  Huggins'  observation  of  the  spectrum  of  the 
variable  star  T.  Coronre,  which  suddenly  bhized  out  in  1866, 
jibowed  that  light,  which  by  all  other  methods  of  observation 
would  not  be  separately  perceptible,  might  be  rendered  cognisable 
^|v  the  spectroscope,  for  the  continuous  spectrum  of  the  star 
^^ps  seen  to  be  crossed  by  bright  lines  belonging  to  incandescent 
^^^drogen.  The  whole  light  of  hydrogen  being  collected  into 
three  fine  lines,  while  that  of  the  star  w^as  dispersed  over  a  long 
ppectnim,  the  former  stood  out,  so  to  speak,  upon  the  darker 
I  backgp-Qund  c»f  the  continuous  spectrum.  It  occurred  to  Mr, 
^Hpckyer  that  the  propert}-  thus  exhibited  might  avail  to  render 
Hne  gpectrum  of  the  solar  promincncesr  perceptible,  if  these 
I  objectfl  are  gaseous.  As  all  our  readers  ai'e  aware,  the  sugges- 
n  has  been  justified  by  the  observations  of  Jannsens  and 
kyer,  and  a  promising  means  of  spectroscopically  examining 
solar  prominences  and  the  neighbouring  atmospheric  enve- 
is  thus  afforded  to  astronomers.  No  special  apparatus  is 
uidite  for  the  purpose.  What  is  wanted  is,  that  the  image  of 
rt  of  the  sun's  limb  should  be  brought  across  the  slit  at 
bt  angles  to  the  slit'^s  length.  Then,  if  the  dispersive  power 
Of  the  spectroscope  is  sufficient,  all  that  is  necessary  is  to  sweep 
the  eye-telescope  from  end  to  end  along  the  prism  (a  process 
which  may  require  more  than  one  adjustment,  however);  the 
ctrum  of  the  prominence,  if  any  occupy  that  part  of  the 
*s  limb,  will  be  indicated  by  the  appearance  of  its  charjicter- 
c  bright  lines  opposite  particular  parts  of  the  solar  spectrum 
_  ed  by  the  light  from  the  limb.  It  need  hardly  be  said  that 
the  telescope  must  be  very  accurately  driven  by  the  clockwork, 
id  that  no  spectroscope  which  has  not  considerable  dispersive 
>wer  can  be  useful  in  work  of  this  sort. 
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THE  BKinSH  LION. 
BY   W\   BOYD   DAWIvIXJ5,   M.A.,  F.R  ?. 


THE  British  Lion  hcos  generally  been  considered  to  be  an 
offspring  of  the  imagination  of  the  heralds,  and  yet,  in 
reality,  it  presents  as  good  credentials  for  its  existence  as  those 
afforded  \»y  the  British  Wolf,  Bear^  or  Beaver.  In  the  follow- 
ing pajres  the  identity  of  FfUs  spehra^  the  great  British  feline 
that  inhabited  the  post-glacial  cave.s  with  the  existing  Lion,  will 
be  shown,  as  well  as  its  ancient  range  in  the  Old  and  New 
Worldi^.  But,  first  of  all,  a  few  of  the  chief  opinions  held  b 
naturalists  as  to  its  affioities  will  be  given. 

The  first  evidence  of  the  discovery  of  Felia  8pel(Ba  m  the 
district  north  of  the  Tyrol,  Alps,  and  Pyrenees  is  afiforded  in  a 
plate  appended  to  a  paper  by  Dr.  Haine  on  the  dragons  of 
Hungary,  and  was  published  in  1672.  A  fragment  of  skull 
from  the  cave  of  Sehartzfeldt  was  figured  by  Leibnitz  in  1749, 
and  described  in  the  text  as  "vera  elephantium  ossa*"  It  is 
compared  by  SoEmraerriog  with  the  skulls  of  Lion  and  Cave 
Bear,  and  also  with  those  of  other  species  of  the  same  genus, 
and  h  considered  by  that  eminent  EatiiraHst  to  have  been  that 
of  the  Lion.  In  1744,  Esiper  published  an  account  of  the 
mammals  found  in  the  nmrgravate  of  Baireuth,  in  which  he 
figures  an  upper  feline  jaw  from  Gailenreuth  cavern.  He 
obtained  also  detached  teeth  and  bones.  He  refers  them  all  to 
an  unknown  animal  closely  akin  to  the  Lion.  Rosen miiller,  in 
1804,  states  that  he  is  about  t^  publish  a  Tvork  on  an  unknown 
fossil  animal  of  the  genus  Felis,  but  he  adds  that  its  bones 
differ  in  some  respects  from  those  of  the  Lion.  Dr.  Goldfuss, 
in  18 10,  published  a  small  work  on  the  environs  of  Muggendor^ 
in  which  a  nearly  perfect  skull  is  figured  and  described  as  Felts 
sp^au — a  name  which  was  adopted  by  Cuvier  and  by  all  subse- 
quent naturalists.  He  considered  that  it  belonged  to  an  extinct 
species  more  closely  allied  to  the  Panther  than  to  the  Lion  or 
Tiger.  Drs.  Pander  and  D' Alton  state  in  1822  that  Fdis  spelasa 
differs  specifically  firom  Ftlis  leo^  and  refer  to  their  figures  in 
support  of  that  statement.     The  figures,  however,  supply  no 
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points  of  specific  difference.  Baron  Cuvier,  in  the  second 
edition  of  the  "  Ossein ents  fossil e?,"  published  in  1823,  does  not 
pronounce  a  decided  opinion  on  the  relation  which  the  animal 
holds  to  the  large  existing  members  of  the  genus,  because  he 
was  unable  to  make  a  personal  inspection  of  the  type  specimens 
described  by  Dn  Gold  fuss;  but  he  states  his  belief  that  its  real 
aflBnities  are  neither  with  the  Lion  nor  the  Tiger,  but  with  the 
Jaguar,  giWng,  as  Lis  principal  reasons,  the  gentle  curve  of  the 

(profile  and  the  form  of  the  lower  jaw.     Our  great  cave-explorer, 
Dr.  Buckland,  was  the  tirat  to  ascribe  the  spelaean  remains  to 
the  fossil  Tiger,  without,  however,  giving  any  reasons  for  his 
conclusion.     His  rival,  Dr.  Schmerling,  in  his  r^3U7ne  of  the 
q>ecie8  of  Felis  in  the  caverns  of  Liege,  considered  that  Fells 
'  .    speUea  was  allied  to  the  Lion,  but  of  a  distinct  species.     He 
|L  figures,  nevertheless,  bones  from  the  same  locality  as  belonging 
|Hio  the  exi^'ting  Lion,  but  confuses  them  with  the  Fells  antiqua 
^^kf  Cuvier,  which  was  not  a  Lion  but  a  Panther.   MM.  De  Serres, 
^H)ubreuil,  and  Jeanjean,  writing  in  1839,  insist  on  the  specific 
^^festinctness  of  Fellif  spdani  from  tlie  recent  Lion,  assigning  as 
the  principal  difference   the  shortness  of  the    muzzle.     They 
follow  Dr.  Schmerling  in  identifying  a  second  species  with  the 
latter  animal.     M.  Gervais,  in  the  first  edition  of  his  "  Paleonto- 
logie,**  published  in  1848,  regards  the  animal  as  a  Lion,  without 
assigning   any  cause   for  his  conclusion.     Professor  Owen,  on 
the  other  hand,  in  1 842,  adopted  Br.  Buckland's  opinion,  and 
terms  the  animal  a  speljBan  Tiger,  although  he  recognises  the 
I      ^lack  of  evidence  sufficient  to  put  its  specific  identity  beyond 
^■dispute.     He  reproduced  his  views   in   1846   in    the  "  British 
Bffossil^Iammals."  In  185JJ,  however,  he  published,  in  the  "  Philo- 
sophical Transactions,**  a  figure  of  the  spehean  skull  described  by 
Dr.  Goldfuss,  with  the  nasal  processes   represented  as  in  the 
Lion.     It  is  clear,  therefore,  that   he  recognises   the  leonino 
ture  of  the  animal  to  which  it  belonged,  for  his  figure  shows 
at  characteristic  which   is  of  specific  value   in  determining 
Lion   from   Tiger,     Dr.  Falconer  is  quoted  by  M.   Lartet,  in 
864,  as  holding  the  view  that  tbe  animal  was  identical  with 
e  Tiger  inhabiting  the  north  of  China  and  region  of  tbe  Altai, 
d  that  it  was  driven  out  of  Europe  "  par  le  developpement 
gressif  des  societes  humaiues."     Nevertheless,  in  1858,  he 
umerated  th#»  Cave  Lion  among  the  remains  from  Rentes  Hole. 
This  clash  of  opinion   as  to  the    actual   affinities  of  Fella 
flows  from  two  causes :  the  imperfection  of  the  fossil 
ftins,  and  the  non-recognition  of  tbe  fact  that  tbe  individuals 
living  Feline  species  presented  great  variations  in  form  and 
In  the  monograph  of  the  British  fossil  Felidie,  published 
Mr.  W.  A.  Sanford  and  myself,  an  attempt  has  been  made 
arrive  at  the  truth,  by  a  strict  analysis  of  the  sum  of  the 
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evidence  aflForded  by  the  collections  of  Britain,  France,  and 
Germany.  In  asBigiiing  a  specific  value  to  diflferenr^s  between 
Lion  and  Tiger,  we  have  realised  the  great  amount  of  variation 
in  size  and  form  within  the  limits  of  a  species,  as  insisted  upon 
by  our  gi-eat  philosophic  naturalist,  Mr.  Charles  Darwin.  A 
minute  comparison  of  the  leonine  with  the  tigrine  skeletons  in 
London  and  Oxford  has  resulted  in  our  being  unable  to  perceive 
any  constant  specific  differences  except  the  following,  and  these, 
moreover,  are  manifested  only  by  the  skulls. 

In  the  Lion  the  frontal  processes  of  the  mamillaries  extend 
at  least  as  far  back  as  a  transverse  line  passing  through  the 
naeo-frontal  suture  j  their  apices  are  pointed.  The  inner 
bounding  line  of  the  ntvsal  aperture^  viewed  iu  front,  forms  an 
even  curve.  The  frontal  ends  of  the  nasal  bones  are  fiat^  In 
the  frontal  bones  the  inter-orbital  space  is  flatter  and  wider 
than  in  the  Tiger.  The  temporal  length  of  the  frontals  is  smaller, 
and  consequently,  the  pi:»st-orbital  process  is  placed  farther  back, 
and  the  forward  extension  of  the  sagittal  crest  is  less.  The 
comparatively  shorter  space  between  the  posterior  palatal 
foramen  and  the  orbital  edge  of  the  palate,  when  viewed  in 
relation  to  the  basal  length  of  the  skull,  ia  also  to  be  reckoned 
characteristic.  The  ramal  process  is  always  more  or  less  deve- 
loped on  the  inferior  border  of  the  lower  jaw,  and  invariably 
causes  the  latter  to  pass  below  a  plane  extending  from  the  angle 
to  the  symphysis. 

In  the  Tiger  the  frontal  processes  of  the  maxillary  bones 
never  extend  so  far  back  as  a  transverse  line  passing  through 
the   naso-frontal    suture ;    their   apices    are    truncated.     The 
internal  bounding  line  of  the  nasal  aperture,  when  viewed  in 
iront,  presents  a  double  curvature.     The  frontal  portions  of  the 
nasals  are  bent  downwards,  so  as  to  form  a  median  depression  at 
their  symphysis.      The    post-orbital   processes    have  a   larger  I 
frontal  development,  and  cause  the  inter-orbital  surface  to  be  ' 
more  concave  and  narrower  than  in  the  Lion.     The  greater 
temporal  length  of  the  frontals  causes  the  long-waisted  appear- 
ance, and  the  greater  development  of  the  sagittal  crest  in  the 
adult.     The  posterior  palatal  foramen  is  farther  removed  from 
the  orbital  edge  of  the  palate  relatively  to  the  basal  length  of 
the  skull.     The  ramal  process  is  invariably  absent  from  the 
lower  jaw.     The  bones  of  the  trunk  and  the  extremities  present  j 
such  variations  in   Lion  and  Tiger,  that  they  offer  no  point  I 
of  specific  value. 

What,  then,  was  the  relation  which  the  great  Felis  of  the 
British  caves  bore  to  these  two  animals  ?  The  two  nearly  perfect 
skulls  from  the  Mendip  caves  and  the  one  from  Sundwig,  in 
the  British  Museum,  afford  the  materials  for  the  answer  of  this 
question.     In  all  the  chtu^cteristic  points  of  difference  above 
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po^edy  between  the  Lion  and  Tiger,  Felis  Bpelcea  is  more  leonmo 

m  diaracter  than  the  recent  Lion,  and  more  divergent  from  the 

Hiine  form.     Were  the  three  animals  placed  in  seria!  order, 

Wdis  leo  would  occupy  the  middle  place,  the  points  of  difiference 

fcetween  Lion  and  Tiger  being   exaggerated   in  Fdis  apeU^i^ 

pThile  it  is  undoubtedly  true  that  the  animal  was  on  the  whole 

larger  and  stronger  than  the  existing  Lion,  some  individuals 

were  even  smaller  than  the  average  Lions  of  the  present  day, 

lere  is  not  one  solitary  character  by  which  the  animal  can  be 

itinguisbed  from  the  living  Lion  ;  its  specific  identity,  there- 

)re,  with  the  latter  animal  must  he  admitted.     And  thus  we 

compelled  to  hold  the  belief  that  the  Cave  Lion,  which 

;yed  upon  the  Mammoth,  woolly  Rhinoceros,  and  Musk-sheep 

Great   Britain,  is  a  mere  geographical  variety  of  the  greii 

dvore  that  is  found  alike  in  the  tropical  parts  of  Ada  and 

roughout  the  whole  of  Africa* 

We  will  now  pass  on  to  the  consideration  of  its  range  in 
Britain-     It  has  not  yet  been  found  in  Scotland,  Northumber- 
land, Cumberland,  or  Westmoreland.     In  the  North  Riding  of 
Torkfihire  its  teeth  were  obtained  from  the  bone  cave  of  Kir  by 
[oorside,  along  with  the  remains  of  the  Cave  Hyaena  and  Wolf, 
Two   canines,  a  metacarpal,  and  a  calcaoeum  were  found  in 
the  Hysena-den  of  Kirkdale,  along  with  relics  of  the  leptorhine 
Rhinoceros  of  Owen,  the  Mammoth,  Bison,  Reindeer,  and  others. 
In  the  river  deposit  of  BielbeckH,  in  the  same  county,  a  very 
fine  series  of  remains  of  Bear,  Bison,  Wolf,  and  Cave  Lion  were 
disinterred  by  the  Rev.  W,  Vernon ;  those  of  the  latter  consist- 
ing of  a  fra^iient  of  maxillary,  both  rami  of  the  lower  jaw,  the 
ulna,  radius,  femur,  and  metatarsals,  all  of  which  belonged  to 
one  individual.    The  numerous  caves  in  the  mountain  limestone 
of  Lancashire  and  Derbyshire,  strange  to  say,  have  not  furnished 
a  single  fragment  tliat  can  be  attributed  to  the  Lion,  although 
ley  have  been  diligently  explored  at  various  times ;  nor  in 
le  Midland  Counties  has  the  animal  been  discovered  as  far 
»uth  as  the  meridian  of  Oxford. 
I  Ln  the  Eastern  Counties  it  is  very  rare.    The  post-glacial 

I  gravels  of  Barnwell  have  yielded  a  lower  jaw  that  is  preserved 
in  the  natural  history  collection  in  Cambridge,  and  a  femur  that 
is  now  in  the  British  Museum,  In  Suffolk  its  remains  have 
been  found  in  a  bed  of  gravel  at  Ipswich,  along  with  those  of 
the  Roe-deer,  Bison,  Irish  Elk,  tichorhine  Rhinoceros,  grizzly 
Bear,  and  others.  In  North  Essex,  the  euergetic  collector  Mr. 
John  Brown,  of  Stanway,  obtained  a  humerus  from  Ckcton,  as 
well  as  other  remains,  quoted  by  Professor  Owen,  from  Walton. 
The  river  deposits  of  the  great  valley  of  the  Thames  have  fur- 
nifibed  its  remainfi  in  comparative  abundance.     Its  teeth  occur 
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rhine  Rhinoceros  and  the  Hippapotavius  major.  The  sheet  ot 
gravel  also  on  which  London  stands  has  yielded  several  isolated 
teeth  to  various  collectors.  From  the  brick-pit  at  Ilford,  on 
the  north  side  of  the  Thames,  one  metacxirpal  has  been  obtained 
by  Dr.  Cotton,  and  two  rami  respectively  by  Mr,  Antonio  Brady 
and  Mr.  K,  D.  Darbishire,  along  with  the  remains  of  ElepJuts 
antiquiWj  Red-deer,  and  Beaver.  In  the  corresponding  sheet  of 
brick-earth  on  the  opposite  side  of  the  river,  extending  from 
Erith  to  iVayford,  a  lower  jaw  and  an  os  inncmiinatum  were 
found  by  Mr.  Swajne ;  a  canine,  two  lower  jaws,  a  humerus, 
metacarpal  and  metatarsal,  and  a  phalange  by  Dr.  Spurrell ;  a 
gigantic  canine  by  Professor  Morris,  In  the  same  county  the 
brick-earth  of  Otterham  has  furnished  two  teeth,  discovered  by 
Mr.  Hughes,  and  a  similar  deposit  neiir  Hartlip,  in  the  same 
neighbourhood,  a  femur  discovered  by  Mr,  Bland.  A  very  careful 
search  throughout  South  Kent  and  the  whole  of  Sussex  has  not 
revealed  a  trace  of  the  former  existence  of  the  Lion  in  the  dense 
Wealden  forest,  that,  from  the  nature  of  the  ground,  must  have 
over-shadowed  those  districts  during  the  Post-glacial  epoch.  In 
going  westward,  we  meet  with  the  animal  again  in  the  low-level 
deposits  at  Fisherton,  in  a  lower  jaw  found  by  Dr.  Black  more, 
and  now  in  the  Salisbury  Museum.  The  low-level  gravels  also 
of  Loxbrook,  close  to  Bath,  have  yielded  a  remarkably  fine 
humerus  to  the  energy  of  the  Rev.  H.  H.  Winwood.  A  canine 
and  humerus  were  also  discovered  by  Mr.  Stutchbury  in  the 
cave  on  Durdham  Down,  near  Bristol. 

The  district,  however,  that  has  furnished  the  moat  enormous 
quantity  of  the  bones  of  the  Cave  Lion,  and  that  is  entitled, 
therefore,  to  rank  as  its  metropolis  in  Britain,  is  the  western 
half  of  the  Mendip  range  of  hills.  Tbroughoiit  the  area  extend- 
ing from  the  ancient  city  of  \^'ell8  wevStward  to  the  watering- 
place  of  Weston-super-Mare,  the  mountain  limestone  is  traversed 
by  numerous  caves,  of  which  Wookey,  Bleadon,  Sandford  Hill^ 
Hutton,  and  Banwell,  are  the  most  important.  From  the  first 
four  of  these,  between  six  and  seven  hundred  specimens  of  the 
bones  and  teeth  of  the  animal  have  been  preserved  in  the 
Taunton  Museum,  besides  at  least  one  hundred  more  that  have 
found  their  way  into  other  collections.  The  accumulation  of 
80  enormous  a  quantity  of  remains  in  so  small  an  area  may  be 
accounted  for  by  the  peculiar  position  of  the  Mendip  hills,  that 
command  fertile  valleys  on  the  north,  and  look  out  towards  the 
south  and  we,«!t  over  a  plain  which  in  Post-glacial  times  occupied 
a  large  portion  of  the  Bristol  Channel  Around  them  were  the 
feeding- grounds  of  incalculable  numbers  of  the  Reindeer,  Bison, 
Horse,  and  tichorhine  Rhinoceros,  and  therefore  we  might  expect 
to  find  the  camivora  present  in  great  force.  There  is  evidence, 
indeed,  that  a  larger  number  of  Lions,  Bears,  and  Hysenas  dwelt 
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in  the  neighbourhood  than  ha^e  been  proved  to  have  lived  in 
a  similar  area  at  any  time  in  the  past  history  of  the  earth. 

To  the  south  of  this  district  no  leonine  remains  have  been 
discovered  as  far  as  the  outcrop  of  the  Devonian  limestones  on 
the  shores  of  Torquay  and  Plymouth.  In  the  Brixham  cave 
two  phalanges  were  found  along  with  flint-flakes  and  the 
remains  of  Hyaena,  Bear,  and  other  animals ;  in  that  of  Kent'a 
Hole  an  upper  jaw,  teeth,  and  hones  ;  and  in  that  uf  Oreston, 
explored  by  Mr.  Whidby,  three  canines,  one  humerus,  one 
metacarpal,  and  two  metatarsals. 

Nor  were  they  less  rare  on  the  opposite  side  of  the  Bristol 
Channel  in  South  Wales.     The  researches  of  Colonel  Wood  and 
Dr.  Falconer  have  resulted  only  in  the  discovery  of  an  upper 
jaw  and  ^ve  teeth  in  the  cave  of  Ravenscliff,  three  canines  and 
ft  fragment  of  skull  in  that  of  Northhill  Tor,  and  a  fragmen- 
remain  from  those  of  Spritsail  Tor  and  Loughole.    From 
cave  on  Caldy  Island,  teeth  have  been  obtained  by  the  Rev, 
F.  Smith  of  Cruinfreiston.     A  cave  at  Kefn  in  Denbighshire  is 
qij^oted  by  Dr.   Falconer  as  containing  the  remains   of  Felia 
gpelcBcty  and  affords  the  only  trace  of  the  animal  in  North  Wales. 
These  are  all  the  cases  of  the  occurrence  of  the  animal  in 
Great  Britain  revealed  by  a  careful  search  in  every  collection 
of  note  in  the  kingdom.     Its  absence^  therefore^  from  certain 
districts  cannot  be  accounted  for  on  the  supposition  that  the 
11  remains  have  not  been  examined,  and  consequently  its 
ge  through  Britain,  so  far  as  extant  evidence  goes,  is  fairly 
represented.     Its   metropolis   was   West   Somerset,   whence  it 
ged  throughout  England  its  far  as  the  North  Riding  of  York- 
ire,  being  very  rare  in  proportion  to  the  other  animals  living 
the   time.     Its  absence   from  Scotland,  Cumberland,  and 
estmoreland,  and  its  extreme  rarity  in  North  Wales,  may  be 
unted  for  by  the  fact,  that  the  mountains  in  those  districts 
re  crowned  by  glaciers  during  the  Post-glacial  epoch,  which 
oiild  necessarily  involve  a  climate  unfitted  for  the  great  de- 
elopment  of  the  Herbivora  in  regions  much  broken  up  into 
bill  and  valley,  and  the  consequent  absence  of  the  Caroivores, 
absence  from  Ireland  also  may  be  attributed  to  the  same 
use. 

We  have  now  to  discuss  the  paleontological  value  of  the 
mains  of  the  animal  in  marking  the  age  of  the  deposits  in 
they  are  found*  We  have  seen  that  the  animal  occurs 
less  ahimdantly  in  bone  caves  and  river  deposits  that 
d  all  doubt  of  Post-glacial  age,  that  is  to  say,  which 
eontain  the  remains  of  the  Reindeer,  Musk-sheep,  and  Mammoth. 
Can  it  boast  a  higher  antiquity  in  Britain  ?  So  far  as  the 
extant  evidence  goes,  it  certainly  cannot*  It  is  found  neither 
in  the  forest  bed  nor  in  the  ancient  land-surface  underlying  the 
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marine  crag  of  Norfolk  and  Suffolk,  whence  the  waterwortH 
remains  of  terrestxial  crag  mammals  were  ultimately  derived^ 
It  first  occurs  at  Clacton,  Ilford,  and  Crajford,  and  subsequently 
lived  in  incredible  numbers  in  Somersetshire,  during  the  full 
occupation  of  the  countiy  by  the  post-glacial  fauoa.    In  Kent*a 
Hole  it  was  associated  with  the  pliocene  Machairodus,  but  the 
occurrence  of  that  animal  does  not  stamp  the  Pliocene  age  of 
the  cave  because  of  the  enormous  number  of  Reindeer,  Hyaenas, 
Mammoth,   tichorhine    RhinoceroseB,   and    other   post-glacial 
mammals   that   were    also    found.     Its   presence   can  only  be 
accounted  for  on  the  supposition  that  it  strayed  up  northwards^ 
from  its  southern  habitat,  very  much  in  the  same  way  as  itd^ 
congener  the  Tiger  does  now  in  Northern  Asia.     It  proves,  how- 
ever, one  important  fact,  that  while  the  post-glacial  fauna  were 
in  full  poBsession  of  the  British  area,  the  pliocene  fauna  of 
which  it  is  a  member  occupied  a  zoological  province  farther  to  h 
the  south.  ^ 

Nor  on  the  mainland  of  Europe  has  the  Cave  Lion  been 
proved  to  have  existed  during  the  Pliocene  epoch.  In  France  it 
has  been  found  in  the  caverns  of  Echenoz  and  Foveiit  ( Haute- 
Saone),  of  Gondenaus  (Doubs)  j  of  Lunelviel  (Herault)  ;  of 
Pondres  and  St.-Julien-d'Ecosae  (Garde);  and  in  that  of 
Aurignac  described  by  M.  Lartet,  It  has  also  been  discovered 
in  the  caves  of  Bruniquel  and  Eyzies,  and  in  the  rock-shelter  of 
the  Madelaine,  under  circumstances  that  prove  that  it  inhabited 
France  at  the  same  time  that  the  stone-using  primeval  hunters 
lived  in  the  country^  and  engraved  the  objects  of  their  chase  on 
fragments  of  Reindeer  antler  and  tusks  of  Mammoth,  In  the 
extreme  south  it  is  quoted  by  Baron  Cuvier  from  the  bone 
breccia  of  Nice.  It  occurs  also  in  the  river  deposits  of  Tour  de 
Boulade  (Puy  de  Dome);  of  AbbeviUe  (Somme);  of  Paris 
(Seine);  of  Soute  by  Pons  (C-harente  Inferieure);  and  other 
localities.  Throughout  Belgium  and  Germany  the  animal 
occurs  more  or  less  abundantly,  and  especially  in  the  caves 
such  as  those  of  Liege,  Goffontaine,  Gailenreuth,  Schartzfeldt, 
AUenstein,  and  Sundwig.  The  first  case  on  record  of  its  dis- 
covery is  that  by  Dr.  John  Haine,  in  the  bone  caves  of  Hungary, 
which  is  also  very  valuable,  as  it  is  the  most  southern  point  in 
Central  Europe  in  which  its  bones  have  been  found. 

Up  to  the  present  time  the  animal  has  not  been  found  in 
Spain,  most  probably  because  so  few  bone  caves  have  been 
explored  in  that  country.  Iq  Italy  it  is  proved  by  the  dis- 
coveries of  M.  Cesselli  to  have  been  living  in  the  neighbourhood 
of  Rome  while  the  volcanoes  of  that  district  were  in  full  activity. 
In  Sicily  the  labours  of  Dr.  Falconer  in  the  Grotto  of  Maccagnone 
have  resulted  in  the  proof  that  it  inhabited  the  island  with  Man, 
the  Hyaena,  Hippopotamus,  and  Ele^has  antiquwa. 
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Thus  there  is  proof  that  the  animal  ranged  throughout 
'ranee  and  Germany,  as  far  south  aa  the  basin  of  the  Upper 
Danube,  and  throughout  Italy  as  far  as  the  extreme  point  of 
licily.  It  has  not,  up  to  the  present  time,  been  discovered  in 
idinavia,  Denmark,  or  Russia.  There  is  no  reason  to  believe 
lat  any  of  the  deposits  in  which  it  occurs  throughout  this  great 
are  of  other  than  Post-glacial  or  Quaternary  date.  Never- 
leless  it  would  be  rash,  in  the  present  state  of  oar  knowledge 
if  the  pliocene  Felidae  of  those  countries,  to  afiBrm  that  the 
fCftve  Lion  was  not  an  inhabitant  of  Europe  during  the  Pliocene 
epoch. 

There  is  also  unexpected  proof  that  the  Cave  Lion  inhabited 

North  America,  during  the  Post-glacial  or  Quaternary  epoch. 

In  1852*  Dr.  Leidy  figured  and  described  a  left  lower  jaw  from 

the  neighbourhood  of  Natchez,  Mississippi,  which  he  considered 

possess  leonine  affinities,  and  yet  to  diflfer  from  any  recent  or 

^inct  feline   species.     The    two    most   characteristic   points 

which   it  presents  are  the  great  depth  of  the  ramus  and  the 

^forward  position  of  the  ramal  process   underneath    premolar 

mr.     In  all  other  respects  it  coincided  remarkably  with  the 

iw  of  the  Cave  Lion.    Tlve  minor  differences  brought  forward 

)y  Professor  Leidy  vanish  away  at  the  comparison  of  the  large 

ies  of  leonine  jaws  in  the  Tauuton  Museum.     Mr.  Sandford, 

jbowever,  recently  discovered  an  abnormal  jaw  of  the  Cave  Lion 

Mr,  Beard's  collection  from  Bleadon  Cave  in  Somersetshire, 

Lt  presents  exactly  the  same  characters  by  which  the  American 

jaw  differed  from  the  normal  jaw  of  the  Cave  Lion^  the  ramal 

occupying  precisely  the  same  forward  position^  and  the 

lepth  of  its  ramus  measuring  2*77  inches  beneath  premolar 

four,  as  compared  with  the  corresponding  measurement  of  2*5 

in  Dr.  Leidy's  figure.     In  the  latter,  moreover,  the  thickness  of 

the  covering  of  peroxide  of  iron  is  not  taken  into  account.     We 

:e  therefore  compelled  to  admit  that  specific  difference  has  not 

ret  been  proved  to  exist  between  the  American  (F.  atroXjheif]j) 

md  the  Cave  Lion,  and  to  believe  that  the  jaw  in  (pieHtion 

[TeaUy  belongs  to  the  latter  animal.     Contrary  to  what  might 

ive  been  expected,  it  differs  more  from  that  of  the  great  South 

''American  Felis,  the  Jaguar,  in  the  enormous  development  of 

the  ramal  process,  than  does  that  of  the  existing  Lion  of  the  Old 

World.     The  associated  remains   found  at  Natchez  belong  to 

Bear,  Bison,  Horse,  and  Mastodon,  as  well  as  to  extinct  repre- 

jntatives  of  the  South  American  fauna  of  the  time,  Megalonyx 

id  Mylodon. 

There  is  nothing  a  priori  imreasonable  in  the  idea  that  a 


•  "  Trims.  Amer,  Philoeoph.  Soc.  PhUadelphia/'  rol.  x.  N.S.,  pp,  319, 
!1,  PI.  34. 
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geographical  variety  of  the  Cave  Lion  should  have  lived 
North  America  during  the  Post*glacial  or  Quaternary  epoch  ia 
that  area,  when  we  recollect  that  the  Mammoth,  Bison,  and 
Horse,  of  the  Europaeo- Asiatic  post-glacial  series  have  a  similar 
range.  There  is  no  doubt  of  the  specific  identity  of  the  American 
with  the  European  Mammoth.  Bison  AviencanuA  has  been 
found  in  the  fossil  state  at  Bighone  Lick,  Kentucky.  The 
Bison  associated  with  the  American  Lion  at  Natchez  is  considered 
by  Dr,  Leidy  to  belong  to  a  new  species,  Bison  latifronSy  but 
since  there  is  no  point  of  difference  between  it  and  the  enormous 
Bisons  of  post-glacial  Europe,  we  cannot  agree  with  him  in  the 
belief  tliat  Baron  Cuvier  was  wrong  in  ascribing  the  remains  to 
the  Aurochs.  Equus  Americanus  does  not  present  any  specific 
difference  when  it  is  compared  with  the  tiaany  forms  of  the 
European  Equus  fos&ilis. 

So  far,  then,  as  wc  have  any  evidence  of  the  American  Lion, 
it  is  a  link  in  the  chain  that  binds  the  post-glacial  fauna  of 
North  America  to  that  of  Europe  and  Northern  Asia ;  and  we 
may  fairly  argne  that  it  bore  the  same  relation  to  that  of  the 
European  caves  as  the  American  to  the  European  Bison,  the 
Bear  of  the  barren  grounds  to  that  of  Europe,  or  the  Canadi.'in 
Elk  to  that  of  the  Old  World.    Its  occurrence  in  America  is  not 
more  startling  than  that  of  the  Musk-sheep  in  the  south  of 
France.     It  extends,  however,  the  range  of  the  Lion  eastwards, 
through  Russia  and  the  vast  steppes  of  Northern  Asia,  acroi|u 
Bell  ring's  Straits  into   the   treeless   barren  grounds  of   Nortl^B 
America,  and  thence  southwards  into  the  zone  of  the  woods,  an^^^ 
over  the    feeding-grounds  of  the  Bison  down  to  the   almost 
tropical  region  of  the  Gulf  of  Mexico.     Subsequent  investigajB 
tion  will  probably  prove  its  former  existence  in  the  intermediate' 
area,  as  in  the  case  of  the  3Iammoth.     What  we  know  of  the 
living  Carnivores,   such  as  the  Wolf,  Fox,    and  Tiger,  would 
naturally  lead  us  to  expect  those  found  in  a  fossil  condition  to 
have  a  wider  range  than  any  of  the  Herbivora. 

We  have  already  shown  that  the  Lion  ranged  through  Noi 
western  and  Southern  Europe,  and  that  it  occurs  also  in  the  Ni 
World,     In  conclusion,  we  will  only  add  that   it  Avas  lingering 
in  the    plains  of  Thcssaly  and  hills  of  Macedon   when    the 
father  of  history  wrote  his  account  of  the  invasion  of  Greece  by 
X^rx68*     The  hist  historical  notice  of  its  sojourn  in  Europe  is 
that  atlorded  by  Aristotle.     It  became  extinct  in  Europe  some 
tiuu'  between  330  B.c.  and  the  days  of  Dio  Chiysostom  Rhetor 
(A.n.  UM>)u     The  cause  of  its  disappearance  from  Europe  is  to 
be  ftttrihntod  to  the  attacks  of  the  hunter  and  to  the  encroach- 
\i  of  cultivation  on  its  ancient  haunts. 
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PASSION    FLOWERS. 

By  MAXWKLL  T.  MASTERS,  iLD.,  F.L.S. 
[PLATE  XLTV^ll 


THERE  are  some  plants  which  arrest  at  once  the  attention, 
not  only  of  the  curious,  but  even  of  the  casual  observer. 
Passion  flowera  afford  a  good  illustration  of  this  statement.  Their 
elegant  climbing  habit,  their  slender  teudrilg,  their  striking 
foliage,  their  flowers,  as  singular  in  their  structure  us  they  are 
beautiful  in  their  appearance,  to  say  nothiog  of  the  legends 
attaching  to  them,  amply  account  for  the  interest  felt  in  these 
f  plants,  alike  by  the  scientific  botanist  and  the  dilettante.  Thk 
int-erest  has  been  heightened  of  late  by  the  singular  facts  that 
have  been  brought  to  light  by  those  who  have  been  making  ex- 
periments on  the  subject  of  cross-fertilization  or  hybridization. 
Time  was  when  the  botanists,  with  some  few  exceptions,  looked 
rather  contemptuously  than  otherwise  on  cross-breeds  and  such- 
ke  mongrels,  and  deemed  them  unworthy  the  att^-ntion  of  la 
ute  science.  And,  even  now-a-days,  there  are  some  surveyors 
Irho  look  askance  at  "  garden  hybrids,"  however  beautiful,  be- 
cause the  said  hybrids  do  most  undoubtedly  destroy  and  oblite- 
late,  to  a  very  great  extent,  the  landmarks  erected,  at  no  little 
cost  of  time  and  labour,  by  the  surveyors  aforesaid.  Neverthe- 
less, in  a  gardeners  point  of  view,  the  result  is  in  general  so 
tis^tory,  that  what  he  calls  an  improved  ""  strain  "  is  produced, 
hile,  physiological ly,  the  gain  is  so  great  as  to  compensate,  in 
o  little  degree,  for  the  technical  confusion  that  arises  irom 
e  operations  of  the  hybridizer. 

The  general  reader  will  find  in  Mr.  Darwin's  "Variation 
of  Animals  and  Plauts,"  vol.  ii*  p.  137,  a  general  summary  of 
the  residts  obtained  by  experimenters  in  this  beautiful  genus,  so 
tJmt  it  is  unnecessary  to  go  into  details  here.  The  most  striking 
iJEict  elicited  is,  that  many  of  the  so-called  species  refuse,  either 
entirely  or  partially,  to  be  fertilized  with  pollen  of  their  own 
kind,  while,  almost  without  exception,  they  set  freely,  not  only 
when  pollen  from  another  individual  of  the  same  species  is 
applied  to  their  stigmas,  but  quite  as  freely,  or  even  more  so, 
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wheo  the  pollen  of  some  other  species  is  employed, 
another  proof,  either  that  thd  old  doctrine,  as  to  spe<;ies  not 
intercrossing,  is  not  wholly  true,  or  else  that  we  must  greatly' 
extend  the  limits  of  what  we  are  pleased  to  caU  species, 
conformation  of  the  flowers  throws  aome  light  on  these  peci 
liarities,  hence  it  may  be  advisable  in  a  very  general  way  to  re 
to  tbeir  structure- 
Beginning  with  the  bracts  below  the  flower,  we  have  only  to 
remark  that  their  number  is  invariably  three,  and  thoiigh  their 
form   varies   much  in  the  different  specie^  and  often  indeed 
affords  good  means  of  distinguishing  them  one  from  another, 
they  do  not  apparently  affect  the  proceedings  within  the  flower 
itself.     Within  the  bracts  is  the  flower  proper,  consisting  of  a| 
top-shaped  or  urn-shaped  tube,  surmounted  by  the  calyx-lobes 
and  (when  present)  by  the  petals.     Inside  these  comes  a  series 
of  fringe-like   threads   in  one   or   more   rows,    the   outermost  I 
usually  distinct  from  each  other,  the  inner  ones  often  so  closely ' 
united  as  to  form  a  little  sheath  or  membranous  ring,  >\^th  only 
the  tips  of  the  component  threads  detached.     These  threads  are 
collectively  called  the  "corona,''  or  the  crown,  and  they  serve 
to  separate  the  upper  part  of  the  calyx  from  the  lower 
which  has  been  rightly  called  the  nectary,  inasmuch  as  th 
and  there  only,  is  the  honey-like  liquid  secreted.     This  ne 
is  really  the  interior  of  the  um  or  top-shaped  tube  of  the  cal 
to  which  we  have  before  alluded :  its  form  varies  greatly  acco 
ing  to  the  species,  but  its  function,  so  far  as  we  have  seen^ 
the  same  in  all  the  species.     We  shall  presently  see  the  use 
all  this  appnratus  which  adds  so  greatly  to  the  beauty  of 
flowers,  and  pass  on  now  to  the  other  organs  of  the  flower. 
Standing  up  in  the  centre  of  the  nectary  and  protruding  beyo 
it,   is    the   column   sometimes    called   the   g}Tiophore,   or 
gynandrophore,  because  it  bears  the  male  and  female  organt 
This  column  is  girt,  near  the  base,  by  a  broad  pulley-shaped 
ring,   which,   with    the   inner   row   of  the   corona,   serves    to* 
shut   off    tJie    nectary   proper    from    the  other  floral  organs. 
From  near  the  top  of  this  column  the  five  stamens  proceed,  each 
bearing  an  jmther,  which  originally  has  its  inner  face  pressed  up 
against  the  ovary  in  the  centre  of  the  flower,  but  which,  befoie 
the  pollen  is  ripe,  alters  its  position  so  as  to  turn  its  face  towards 
the  outer  side  of  the  flower.     Tlie  purport  of  this  change  we  shal 
explain  by  and  by.     As  for  the  p<:»llen  in  the  anthers,  let  ewe^ 
one  in  possession  of  a  microscope,  and  who  has  not  already  doni 
80,  take  the  first  opportunity  of  examining  it    Richly  will  he  be 
rewardiHl»  for  the- re  are  few  things  more  beautifullv  marked  than 
ihem  little  pollen  globes  of  the  Passion  flower.     Above  th© 
stamens,  perched  at  the  top  of  the  column,  is  the  ovary,  sur- 
mounted in  its  turn  by  three  .stvle/^.  which  with  their  thickdwrf 
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Itigmas  are  well  called  club-shaped.  The  interior  of  the  ovary 
Donsiets  of  a  single  cavity,  to  the  sides  of  which  the  young  seeds 
Dr  OTules  are  attached  in  three  linear  groups.  In  due  course,  if 
properly  fertilized,  the  ovary  ripens  into  a  berry-like  fruit,  and 
Ihe  oviiles  become  seeds. 

We  have  been  thus  minute  in  describing  the  general  con- 
struction of  the  flower,  because  it  is  impossible  to  comprehend 
either  it«  true  nature  or  the  way  in  which  the  flowers  become 
fertilized  without  entering  into  these  matters.     The  discrimina- 
tion of  the  very  numerous  species  of  the   genus  depends  on 
minor   variations   in   these    details  j    moreover,    one   object  in 
penning  these  notes  is  to   show  how  much   interest  may  be 
derived  from  the    investigation  of  any  single  flower,   if  only 
the  observer  will  be  content  to  dip  beneath  the  surface,  and  not, 
•  after  having  filled   his  eyes  with  a  sense  of  beauty,  rush   off 
to  fresh  fields  and  pastures  new,  without   even  an   attempt  to 
pick  up  the  jewels  of  which  he  sees  only  those  that  are  perforce 
lirotight  under  his  very  nose.     WeO  !  wherein  does  the  interest 
He  ?  some  one  may  enquire  who  sympathizes  with  Peter  Bell, 
imd  considers  a  Passion  flower  to  have  been  constructed  for  no 
other  end  than  to  adorn  its  native  woodH,  or  to  add  another  charm 
to  the  conservatory.     The  interest  Hes  in  many  directions ;  but 
it  must  be  sought  for;  it  will  not  come  without  a  little  pains- 
taldng,  but  the  reward  far  outweighs  the  pains  required  to  search. 
The  search  must  be  prosecuted  in  the  same  way  as,  but  with  a 
little  more  care  and  judgment  than  are  exercised  by  a  child  who 
pulls  a  toy  to  pieces  to  see  what  it  is  made  of ;  with  the  same 
feelings  that  induce  a  mechanist  to  examine  a  piece  of  machi- 
nery, to  ascertain  its   construction,  and  to  see  how  it  works. 
If  a  little  romance,  or  some  historical  associations,  can  be  inter- 
woven   with  the  more   practical    facts,   all    the   better,  always 
provided  that  ^Minerva  and  the  Muses  know  their  proper  places, 
and,  while  each  helps  the  other,  takes  care  at  the  same  time  not 
get  in  her  sisters'  way. 

e  main  features  in  the  plan  of  construction  being  as  above 
bed,  it  is  worth  while,  before  seeing  what  the  several 
are  told  off  to  do  and  how  they  do  it,  to  enquire  a  little 
her  as  to  what  they  are  :  what^  for  instance,  is  the  top-shaped 
or  um-Bhaped  body  at  the  base  of  the  flower,  and  which,  as 
before  said,  secretes  the  honey  in  its  interior  ?  Botanists  call 
it  the  calyx-tube.  They  say  that  the  calyx  is  made  up  of 
five  segments,  joined  into  a  tube  at  the  base ;  but  is  this  so  ? 
We  think  not,  and  for  these  reasons.  Everyone  knows  that 
leaves  are  produced  from  branches  or  from  stems  as  a  general 
rule,  and  that  it  is  a  circumstance  of  the  rarest  occiu-rence  for  a 
leaf  to  sprout  from  another  leaf.  Such  a  thing  does  happen  in 
Begonias  now  and  then,  in  cabbages  more  frequently;  butwhen- 
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ever  it  does  occur,  it  is  looked  on  quite  as  an  exceptional 
ciunstance. 

Now  the  calyx  is  universally  admitted  to  consist  of  (modL6< 
leaves ;  but  if  this  urn-shaped  mass,  whose  nature  we  are  con- 
sidering,  consists  of  leaves,  as  the  term  calyx-tube  impli( 
we  have,  as  a  constant  occurrence,  the  production  of  oth< 
leaves  in  great  numbers,  and  with  great  regularity  from 
Cut  the  flower  through  its  centre  from  below  upwards,  and  it 
will  be  seen  that  from  the  top  and  inner  surface  of  this  urn  spring 
the  petals  and  all  that  series  of  threads  and  rings  which  makes  up 
\}\e  '*  crown."  Is  it  likely  from  what  we  know  of  the  manners 
and  customs  of  leaves,  that  they  would  g^ve  off  all  these  varied 
outgrowths  ?  It  is  quite  possible  that  they  might  do  so,  but  that  is 
not  the  question.  Is  it  probable  ?  We  think,  having  regard 
general  usage  as  above  stated,  that  it  is  not.  There  are  ot 
reasons  of  too  abstruse  a  character  to  be  entered  into  fully  here, 
which  lead  us  to  the  opinion,  that  this  um  is  no  calyx-tube  pi 
perly  so  called,  but  that  it  consists  of  the  top  of  the  flower-s 
the  thalamus,  or  receptacle,  as  it  is  technically  called,  whic 
grows  in  this  peculiar  urn-like  form,  and  gives  off  from  its  t< 
and  its  sides,  as  a  properly  conducted  thalamus  always  does,  tl 
several  organs  of  the  flower  of  which  mention  has  been  madi 
Though  it  would  be  out  of  place  to  give  the  details  which  have  led'*1 
to  this  conclusioD,  we  may  say  that  they  are  based  on  a  con* 
sideration  of  the  way  in  which  the  urn  grows  from  babydom  to! 
maturity,  which  is  after  tbe  fashion  in  which  branches  grow 
rally,  (the  thalamus  or  receptacle  is  only  tbe  end  of  a  brand 
and  from  an  examination  of  the  microscopical  structure,  whici 
is  more  akin  to  that  of  a  branch  than  that  of  a  leaf.  Still,  if  in 
these  notes  we  occasionally  call  the  urn  a  calyx-tube,  we  must^' 
plead  excuHe  that  it  is  so  called  in  all  descriptive  books,  and  tl 
expediency  often  urges  tbe  retention  of  a  particular  name 
absolute  correctness  would  banish  it.  As  the  question  is  to  soi 
extent  one  of  words  only,  and  the  above  confession  and  expi 
nation  have  been  made,  it  is  to  be  hoped  that  if,  for  the  sake 
conformity  with  old  customs,  the  word  calyx-tube  is  here  8om< 
times  used,  the  writer  will  not  be  set  down  as  more  incon- 
sietent  than  his  fellows  in  general,  with  whom  it  is  certaii 
%ot  an  unusual  thing  to  say  one  thing  and  mean  another,  ai 
this  in  no  evil  sense. 

Then  a  question  arises  as  to  the  nature  of  that  extraorc 
and  often  beautiful,  apparatus  of  threads  and  knobs  and  frinj 
which  collectively  form  the  *'  corona.**  They  occupy  an  int< 
mediate  position  between  the  petals  and  the  stamens  ;  and 
hence,  while  some  have  considered  them  to  pertain  to  the  one 
*her8  have  allotted  them  to  the  other  ;  while  a  third  set  of 
'  ^^e  run  with  the  hare  and  bunted  with  the  hound% 
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pronounciDg  them  to  be  as  intermediate  in  tbeir  nature  as 
fh^y  are  in  their  position  between  the  Btamens  and  the  petals, 
'  not  sure,  after  all,  that  they  are  not  right,  as  the  organs 
tion  seem  to  be  neither  fish,  flesh,  fowl,  nor  good  red- 
hcsfring.  What  we  know  for  certain  about  them  is  this,  that 
hey  aro  not  formed  till  long  after  the  other  parts  of  the  flower 
^ire  developed;  and  this  fact,  with  some  people,  is  taken  as 
evidence  that  the  organs  in  question  are  of  little  importance. 
They  look  upon  such  "  appendages  "  as  of  no  accoiinf,  by  lea^son 
of  their  late  appearance;  but  we  believe  this  want  of  appre- 
ciation arises  mainly  from  ignorance  of  the  functions  these  cer- 
tainly very  ornamental  appendages  are  called  on  to  perform. 

Their  very  structure  should  lead  ua  to  infer  that  they  are  of 

more  importance  than  these  gainsayers  would  admit ;   for  each 

tiny   thread  has  its  own  separate  cord  of  spiral   vessels  per- 

tAng  it,  and   we  know  pretty  well  that   these   vessels   do 

show   themselves   where  they  are  not  wanted ;    and,  on 

other    hand,    they    do   manifest   their   presence   wherever 

e  is  somethisg  going  on.     What  office  does  the  corona  sesve  ? 

0  this  intensely  practical  (]ueation  we  return  answer,  that  it 

Aterially  aids  in  the  process  of  fertilization.     We  say  this  in  a 

general  way,  without  pledging  ourselves  to  the  accuracy  of  all 

the  details.     But  our  opinion  is  formed  from  a  consideration  of 

these  facta: — L  That  the  nectary,  or  true  honey -secreting  sur- 

Iface,  is  below  the  corona.     This  is  obvious  anatomically  and 

gustatorially,    2.  That  the  anthers,  when  ripe,  open  in  a  direction 

downwards  and  outwards,  away  from  the  stigmas  of  their  own 

(flowers,  and  are  above  the  corona  (supposing  the  flower  to  be 

[erect  or  nearly  so).     3.  That,  when  in  this  position,  it  fretpiently 

[happens  that  pollen  falls  on  the  corona.  4.  That  there  is  reason  to 

'suppose  that  the  perfume  of  the  flower  resides  in  the  corona,  as, 

'when  this  is  cut  away,  the  flower  becomes  scentless ;  at  least  so 

eodd  the  late  Professor  Morren. 

With  these  facts  in  his  remembrance,  let  the  observer  watch  a 
Imn^ble  bee  as  he  alights  on  a  fully  expanded  Passion  flower. 
ttracted,  perhaps,  by  the  perfume  or  the  colour,  one  or  both,  the 
t  makes  straight  for  the  nectary  and  its  honeyed  treasures ; 
to  get  at  thf^m  he  has  to  wriggle  about  amongst  the  rays 
thtf  Corona,  s^o  as  to  get  his  proboscis  down  to  the  base  of  the 
flower.  All  tliis  while  his  hau-y  back  is  just  under  the  anthers, 
and  it  would  be  odd  indeed  if  some  of  the  pollen  did  not  attach 
it*elf  to  his  hair-shirt,  and  thus  get  conveyed  to  the  stigma  of 
some  other  flower.  But,  to  make  our  case  complete,  it  is  also 
necessary  to  watch  the  movements  of  the  styles.  In  the  young 
state  they  are  erect ;  then  they  spread  horizontally,  or  even 
become  reflexed ;  lastly,  fertilization  effected,  or  even  if  such 
B  has   not   taken   place,   they   again   assume   a   vertical 
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direction  as  the  flower  withers.     Similar  niovementfi  take  place 
in  the  stamens,  and,  from  the  facts  just  mentioned,  it  is  pretty 
clear  what  is  the  meaning  of  all  these  bowing  and  curtsejings* 
If  the  stigmas  be  in  the  horizontal  or  deflexed  position  when    ^ 
the  bee  \^th  pollen -duated  back  is  groping  abo\it  among  the  j 
threads  of  the  corooa,  it  is  clear  that  the  insect  is,  very  nnwit-jg 
tingly  perhaps,  not  only  securing  his  own  dinner,  but  adoptin^H 
the  best  means  of  ensuring  a  similar  repast  for  future  genera^fl 
tions  of  insects ;  at  any  rate,  he  is  doing  liis  best  to  secure  the 
formation  of  fruits  and  seeds. 

The  fruits,  in  some  cases,  as  in  the  case  of  the  granadillas 
the  West  Indies,  are  highly  prized  for  the  refreshing,  perfumed 
juice  which  surrounds  the  seed.     There  is  one  drawback  to  thei 
use  in  the  West  Indies.    The  plants  make  delicious  shady  arboi 
says  Jacquin  ;  their  flowers  are  beautiful  and  fragrant,  their  fn 
cooling  and   richly  flavom*ed  ;  but  these  qualities  offer  attrac- 
tions to  other  beings  besides  human  creatures.     Squirrels  are 
partial  to  the  fruit,  and  snakes  are  partial  to  the  squirrels,  while 
mcDj  however  tolerant  of  squirrels,  are  not  fond  of  snakes  as 
a  rule. 

The  granadilla,  as  usually  seen,  bears  a  fruit  of  the  die 
and  form  of  a  s\van*s  egg,  and  of  a  rich   olive-yellow  colour 
externally.     It    is   not   uufrequently  ripened  in  hothouses   in 
this  country.     The  pulp  is  highly  perfumed,  and  the  flavour 
is  recherche ;  but  peibaps  the  best  way  to  eat  them  is  to  m-  " 
them  into  a  conserve — experto  ci'ede.     The  granadilla  is  m 
the    only  edible  variety;  there  are  several  others,  such  as 
kmrifoliiii  F.  edulis,  a  purple-fruited  variety,  by  some  preferr  _ 
to  the  granadilla,  and  the  *'turabo"  of  Peru,  P.  7mJ€rocarpa^ 
very  like  the  granadilla,  but  having  a  fruit  as  big  as  a  quartern 
loaf. 

Now  for  the  legend  concerning  these  flowers,  on  which  indeed  \ 
their  very  name  depends,  and  which  runs  thus: — When  the  ' 
Spanish  Jesuits  visited  Soutli  Americti,  after  the  conquest  of  the  ^ 
tropical  portions  of  that  continent,  in  their  zeal  for  the  propaga^ 
tion  of  the  faith  and  for  the  enlightenment  of  the  untutored  In- 
dian, they  appealed  to  the  Passion  flowers,  with  whose  beauty  they 
were  struck,  as  signs  and  symbols  of  the  passion  of  our  Lord. 

The  outstretched  hands  of  the  scoff'ers  were  supposed  to  be 
represented  by  the  palmate  leaves  which  some  of  the  Passion 
flowers  bear.  The  tendrils  symbolized  the  scourge.  The  sepals 
and  petals  typitied  the  apostles,  two  of  whom— Peter,  who 
denied,  and  Judas,  who  betrayed  the  Saviour — were  absent; 
and  hence  there  are  only  ten  segments  to  this  part  of  the  flowa^ 
— five  sepals  and  five  petals.  The  corona  corresponded  to  tl^| 
halo  or  nimbus  of  glory ;  or,  as  some  say,  to  the  crown  of  thorns^ 
The  five  wounds  were  pourtrayed  in  the  five  anthers,  and  the 
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le  nails — ^two  for  the  hands  and  one  for  the  feet — were 
cated  by  the  three  stigmas. 

ertainly  these  similitudes  are  ingenious,  and  not  more  far- 
bed  thtbi  some  others  which  pass  current  even  now. 
t  is  not  necessary  to  say  more  in  support  of  the  assertion 
Ay  on  many  and  very  varied  grounds,  Passion  flowers  are 
thy  of  the  admiration  and  study  of  all  plant-lovers. 


EXPLANATION  OF  FIGURES. 
Plate  XLIV. 

1.  Portion  of  a  branch  of  a  species  of  Passion-flower,  showing  one 

fully-expanded  and  one  withered  flower.  In  the  former  the 
sepals  and  petals  and  one  row  of  the  '' corona  *'  are  reflexed. 
A  second  row  of  the  corona  is  erect,  and  above  it  is  the 
"  column/'  bearing  the  stamens  and  pistil.  (From  a  sketch  by 
Miss  Ormerod.) 

2.  A  section  through  a  flower  of  another  species  of  Passion-flower 

(P.  cmemnata).  On  either  side  of  the  lower  part  of  the 
flower  are  the  bracts,  on  one  of  which  are  shown  two  rounded 
glands;  above  the  bracts  are  the  sepals  (shaded)  and  petals. 
'Within  the  petals  some  of  the  threads  of  the  corona  are  shown ; 
the  outer  ones  long  and  wavy,  the  inner  ones  are  shorter  and 
converge  around  the  column.  In  the  centre  is  the  column 
bearing  the  stamens.  The  anthers  are  turned  downwards,  so 
that  their  faces  look  towards  the  corona.  Above  the  stamens 
is  the  ovaiy,  surmounted  by  the  three  club-shaped  styles. 
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THE    NATURAL    DEVELOPMENT    OF    BACTERIA    IN 
THE  PROTOPLASMIC  PARTS  OP^  VARIOUS  PLANTS. 

By  xM.  a.  BECHAMP.* 


THE  pulp  nf  portions  of  Bofl  and  green  plants  is  speedil 
invaded  by  myriads  of  bacteria,  of  varying  size,  and  doubt- 
less of  different  species.  Before  this  invasion,  the  microscope 
shows  nothing  in  the  pulp  but  cells  and  molecular  granulatioi 
It  is  alleged  that  the  air  conveys  into  the  artificial  medii 
created  by  the  friction  of  the  vegetable  parts,  either  the  gerrn^ 
of  bacteria  or  the  bacteria  themselves  ;  it  is  also  alleged  that 
these  bacteria  are  the  result  of  Bpuntaneous  generation.  This 
note  is  intended  to  show  the  email  foundation  existing  for 
either  of  tbeee  views.  The  fact  is,  that^  despite  all  precautions, 
if  we  do  not  kill  the  molecular  granulations  (by  means  of  heat, 
or  by  the  use  of  creosote  or  phenic  acid  in  a  coagulating  dose^ 
we  cannot  prevent  the  appearance  of  bacteria.  This  i§  becai 
the  plant  really  and  naturally  contains  in  itself  the  germs 
these  bacteria;  to  wit^  the  microzymas  or  molecular  granula^' 
tious. 

After  the  frosts  we  had  at  Montpellier  during  the  winter  oj 
1867-68,  I  had  occasion  to  observe  two  frozen  plants 
EchiuomcfuB,  Some  weeks  after  the  thaw,  I  investigated 
kind  of  histologic  change  which  the  freezing  had  caused  in  the' 
tissue  of  this  plant.  The  epidermis  bore  no  trace  of  lesion, 
was  as  resilient  as  before  the  frost ;  evidently  the  great  densi 
of  the  tissue  and  its  thickness  proved  a  sufficient  barrier  a| 
the  penetration  of  bacteria^  vibriones,  or  their  germs.  On  an 
incision  being  made  into  the  protoplasmic  portion,  the  matter 
taken  from  the  deep  part  of  the  wound,  or  immediately  under 
the  epidermic  layer,  contained  myriads  of  bacteria^  in  which 
the  Bacterimn  tei^iio  and  pufridinis  were  predominant*  At 
the  time  when  I  was  drawing  up  these  observations,  for  the 
purpose  of  publishing  them,  I,  with  M.  Estor,  was  occupying 
myself  with  the  microzymas  of  animal  organisms,  and,  in  the 
interval,  M.  Davaine  published  his  "  Physiological  and  Patho- 

•  Tranilated  from  the  French  by  C.  H. 
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^cal  Researches  on  Bacteria.'^  My  observatioBs  appeared  to 
le  to  give  a  different  explanation  of  tlie  results  obtained  by  M. 
Davaine  ;  I  therefore  wished  to  verify  and  establish  my  opinion 
by  eiaminiDg  other  instances  of  frozen  plants.  During  the  frosts 
which  occurred  at  I^Iontpellier  from  the  25th  to  the  30th  of 
January  last,  I  obtained  a  number  of  frozen  plants,  and  exa- 
mined them  from  ten  to  twelve  days  after  the  thaw. 

The  observations  conducted  by  me  were  made  on  the  fol- 
lowing plants: — OpuTitia  vulgaris,   Calla  jEthiopica^  Agave 
Anie^'icana,  Datura  auaveolmia,  Solatium  avicidare,  EnteUea 
arboreacens,  Cyperua  paptfrus,  Neri iwi  oleander^  Melanthus 
major,  Echiiiocactua  rucariniis.      They  lead  me  to  the  follow- 
ing CODClusiODB  : — 
^B     !•  Notwithstanding  that  the    contrary  is  belieTred,   bacteria 
^Bean  become  developed  in  an  acid  medium,  which  can  remain 
^Busid  or  become  alkaline,  as  well  as  in  a  medium  absolutely 
^B^^utral  or  remaining  neutral.    On  some  future  occasion  I  shall 
adduce  new  proofs  in  support  of  this  proposition. 

2,  The  normal  microzymas  of  plants,  like  those  of  animals, 
may  evolve  bacteria;  and  since  in  a  single  plant  many  forms, 
if  not  many  species,  of  these  bacteria  may  appear,  1  think  wo 
should  in  this  perceive  the  demonstration  that  uiany  sorl^s  of 
microzymae  may  exist  in  one  plant. 

3-  In  those  experiments  in  which  the  plants  are  inoculated 
with  bacteria,  it  is  probable  that  these  bacteria  do  not  multiply ; 
they  only  provoke  a  change  of  medium,  which  beeomes  favour- 
able to  the  evolution  of  the  normal  microzyma*;  of  the  animal 
into  bacteria,  and  to  the  disturbances  which  thence  result. 
^^     4.  In  the  studies  made  on  the  spontaneous  generation  of  low 
^Bprganisms,  or  of  a  simple  cell,  note  has  not  been  t-aken  of  the 
^HQolecular  granulations,      I  have  shown  these  hitherto  to  be 
^Hctive  everywhere — in  chalk,  in  fermentations,  in  plants,  and 
^^n  animals. 

5.  F^inally,  these  new  observations  confirm  and  extend,  on 
one  hand,  the  researches  published  by  M.  Estor  and  myself; 
and^  on  the  other,  those  published  by  M.  Mouchy,  from  experi- 
mentii  made  in  my  laboratory. 

In  a  forthcoming  work,  I  wUl  report  the  experiments  relative 
the  chemical  function  of  the  bacteria  developed  in  frozen 
intB^ — Comptea  Rendus,  February  22,  1869. 
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MOLECULAR  AND  MCROSCOPIO  SCIENCE.' 

THE  present  work  was  not  wanted  to  demonstrate  Mrs.  Somerville'a  great 
reading,  keen  powers  of  oliBervation,  or  though tful  and  comprebeosiTe 
mind.  And  wiien  we  aj*k  ouraelvea  whether  it  increases  our  former  opinion 
of  the  most  eminent  scientilic  woman  in  Great  Britain,  we  are  bound  to 
answer  honestly  that  it  does  not  From  hegijxning  to  end,  this,  the  last 
work  which  the  author  htw  given  to  the  world,  is  a  mistake.  It  ia  wrong  in 
ita  conception,  and  imperfect  in  execution.  It  shows  that  its  author  is  widely 
ready  and  is  aa  industrioua  a  worker  aa  ever.  But,  on  the  other  hand,  it 
prenenta  her  to  us  &£  a  compiler  of  an  inferior  order^  who  attempts  a  task 
all  but  impoBuble  to  carry  out  with  any  aatisfactory  degree  of  completeneas. 
In  theae  two  hnndaome  volumes,  Mrs.  Somerville  haa  tried  to  unite  the 
hiatory  of  animate  and  inanimate  nature  in  their  molecular  aspects.  She  haa 
sought  to  show — at  leaat  so  -wg  judge  of  her  khoura — that  matter,  whether 
it  be  organic  or  inorganic,  manifesta  all  its  phenomena  through  modification 
in  the  relation  to  each  other  of  a  number  of  infinitely  minute  particles.  But 
to  do  thia  adequately,  in  so  far  aa  the  idea  is  applicable  to  eren  a  few  of  the 
manifestations  of  the  physical  uniFerse,  would  take  a  far  greater  number  of 
volumes  than  the  author  has  devoted  to  the  whole  subject.  It  is  for  thia 
reason  that  we  are  compelled  to  believe  that  Mrs.  Somerviile  ha&  rather 
diminished  than  enhanced  her  scientific  reputation  in  producing  the  work 
under  notice* 

The  operations  of  physical  force  as  they  manifest  themselres  in  inox^gamc 
sabstancea  occupy  the  first  part  of  the  first  volume  ;  and,  as  a  hiatoiy  of 
the  wonders  of  modem  physics,  this  part  of  the  work  is  of  much  interest| 
though  in  portions  it  is  perplexingly  discursive.  The  headings  of  the 
sections  which  this  part  embraces  are  aa  follows: — ^I,  Elementary  con- 
atitiition  of  matter,  11.  On  force,  and  the  relationa  between  force  and 
matter.  III.  Atomic  theory,  analysis,  and  synthesis  of  matter,  utility  of 
WMte  auhgtances,  coal-tar  colours,  &c.  IV.  The  solar  spectrum,  spectrum 
analysis,  spectra  of  gases  and  volatilised  matter,  invei^ion  of  coloured 
lines,  constitution  of  sun  and  stars.  These  are  the  titles  of  the  sections  aa 
given  in  the  contenta-table^  but  they  give  no  idea  of  the  number  of  questions 
discussed  in  the  text    Indeed,  this  first  part  of  the  first  Tolume  b  a  "  tigbtlj 

•  **0n  Molecular  and  Microscopic  Scie-nce."  By  Mary  Somerviile,  in 
2  vols.,  with  illustrations,     London :  John  Murray,  1860. 
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^^^^Bl "  eondeosAtioD  of  recent  work  in  chemistry  and  pbyaics.     It  containa 

^HHBan  amount  of  matter  that  it  becomes  q^uite  a  kbour  to  read  it^  for  we 

might  as  well  take  up  a  dictionary,  so  "  cut  and  dry  '*  are  the  facts^  so  crude, 

so  undigested^  so  slightly  connected  are  the  statements.     There  is  little  in 

the  shape  of  generalisation,  and  almost  less  in  the  form  of  general  reflection* 

AH  through  it  is  Mr.  8o-and-Sodid  this;  Professor did  that;  so  many 

millions  of  miles,  or  pounds,  or  suchlike.  This  part  of  the  bo«k  is  a  very 
tangled  forest  of  the  diacoveries  of  physicists,  throuj^h  which  one  has  to  cut 
one'a  way  with  force,  and  of  which,  when  travelled  through,  one  knows  very 
little  that  ia  either  useful  or  improving.  By  far  the  most  interesting  section 
is  that  devoted  to  the  results  of  apeetrum  analyf?is,  which  may  be  looked 
upon  as  a  very  full  and  fair  exposition  of  our  knowledge  up  to  the  beginmng 
of  last  year. 

The  minute  structure  of  the  substance  of  plants  occupies  the  second  port 
of  the  first  volume,  and  offera  nothing  new  either  in  fact  or  mode  of  treat- 
ment Everytiiing  that  it  contains  is  to  be  found  more  correctly  stated 
and  similarly   illustrated  in  the  works  of  the  Kev.  J.  M,  Berkeley,  Dr, 

Carpenter,  and  indeed  in  must  good  treatises  on  Physiological  Botany.     We 

^Hjkould  perhaps  make  an  exception  in  favour  of  the  brief  account  which  is 
^HBOfered  of  Mr.  Darwin^u  discovery  of  the  tloral  peculiarities  of  orchidB. 

The  second  volume  is  confined  to  descriptions  of  the  animal  world,  hut 
erea  here  we  fail  to  see  that  the  author  has  given  any  justiBcation  for  thd 
types  she  has  selected.  Assiu'edly,  she  has  not  limited  her  remarks  to 
microscopic  creatures,  nor  has  she,  when  writing  of  other  and  lai'ger  animals, 
dealt  excluidvely  with  their  histology.  Indeed,  altogether,  this  ia  the 
wofBt  part  of  the  book,  and  has  only  one  redeeming  feature — the  ilkistra- 
tions.  The  latter  have  been  selected  from  sources  not  familiar  to  the 
general  public,  and  the  artist  has  drawn  the  figures  in  white  on  a  dark 
indigo  background,  which  gives  them  great  beauty,  attractiveness,  And  effect. 
We  refer  especitUly  to  the  page-plates,  which  represent  some  beautiful  ex- 
amples of  the  oceanic  Hi'drozoa,  the  Polycydlina,  and  the  other  forms  of 
Rhizopoda.  The  descriptiona  of  structure  are  acciu-ate,  but  they  are  most 
unequal  in  merit,  and  sometimes  whole  groups— like  the  Infusoria  and  thd 
Hotifera,  perhaps  the  most  interesting  microscopic  forms  in  the  whole 
animal  kingdom — are  disposed  of  with  a  degree  of  conciseness  more  decided 
than  desirable. 
I  There  are  two  well-marked  defects  in  this  work  of  Mrs.  Somerville's  to 

which  we  must  eall  attention  ere  we  close  this  brief  notice :  these  are  the 
I       multitude  of  typographical  errata,  and  the  tendency  which  exhibits  itself  in 
e\*efy  page  to  father  on  a  writer  a  doctrine  or  theory  which  he  merely  in  com- 
mon with  others  has  employed.   This  last  is  a  vulgar  o9ence,and  one  which 
^^^ose  who  make  books  for  the  public  should  avoid.     Thus  we  are  told  in  one 
^Biace  that  "  Dr.  Carpenter  has  shown  that  it  is  by  a  series  of  forces  acting 
on  matter  that  man  conveys  his  ideas  to  man,"— just  as  if  Dt,  Carpenter  ever 
did  anything  more  thim  hand  this  doctrine  down  from  those  from  whom  he 
himself  received  it.     As  we  have  said,  we  fear  too  often,  we  are  most  dis- 
sotitfied  with  this  work,  and  the  following  paragraph,  which  we  quote  from 
the   first  section   in   the  second  volume,  would  be  in  it«elf  alone  enough 
^^0  condemn  the  whole  (work,  as  one  devoid  of  the  philosophic  feeling 
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whicli  the  suTjject  demands :  "  To  suppose  that  the  vital  spark  is  eTAne^oent^ 
while  there  is  every  reason  to  believe  that  the  atoms  of  matter  are  imperiah-i 
able,  IB  admitting  the  Biiperiority  of  matter  over  mind ;  an  assumption  alto- 
gether at  variance  with  the  result  of  geological  sequence  ;  for  Sir  Charlei 
Ljell  observes  that  sensation,  instinct  and  sensation  of  the  higher  mammalin 
bordering  on  reason,  and,  lastly,  the  improvable  reason  of  man  himBelf, 
presents  us  with  a  picture  of  the  ever-increasing^  dominion  of  mind  over 
matter,'* 

We  certainly  never  gave  Mrs.  Soraerville  credit  for  the  feniinine  mode 
leaBoning;  but  imytbing  more  supremely  ridiculous,  more  incongruoufily  p 
together,  and  indeed  more  nonsensical,  than  the  foregoing  paaaage,  we  ha 
never  seen,  even  in  the  worst  type  of  female  philosophy. 


VESUVIUS.^ 

VESUVIUS  has  attracted  much  attention  during  the  past  few  years  from 
both  British  and  Continental  geolf^sts,  and,  as  a  natural  coneequenoe^ 
much  good  work  has  been  done  in  this  branch  of  science.  Ail  have  been 
engaged  in  studying  the  phenomena  of  the  rtjc^nt  outbursts ;  but  some  have 
pui^ued  their  enquiries  with  the  help  of  the  spectroscope,  some  have 
approached  the  research  from  a  chemical  stand-point,  others  have  gone  into 
the  question  of  how  far  physical  indications,  such  as  variations  of  the 
magnetio  needle  and  delicate  vibrations  appreciahle  only  by  the  seismometer, 
are  associated  with  the  discharge  of  lava  from  volcanoes.  But  al]  may  bo 
nikid  to  have  one  great  problem  before  them— to  find  out  the  source  of  the 
heat  by  which  maasea  of  rock  become  liquid,  and  are  raised  to  such  cousider- 
ftble  heights.  Further,  there  presents  itself  for  solution  the  complex  ques- 
tion as  to  the  early  condition  of  our  globe,  a  question  which  can  only  be 
answered  when  the  phenomena  of  mountains  like  \'esuvius  are  fully  ex- 
plained. Professor  Phillips  therefore  determined  to  write  as  it  were  the 
clinical  history  of  Vesuvius,  to  describe  the  different  phases  of  its  erup- 
tive alTection,  and,  if  possible,  to  show  how  the  results  of  recent  investiga^ 
tions  have  helped  U3  toward  a  rational  diagnosis.  In  the  handsome  yolume 
wliich  Mt\sars.  Maciuillaa  have  issued,  the  Oxford  Professor  has  certainlj 
done  a  good  deal  towards  producing  a  monograph  on  Vesuvius  ;  but  we  shall 
be  expressing  our  critical  opinions  veiy  mildly  indeed  when  we  say  that  his 
appearance  in  the  iield  need  not  deter  others  from  giving  us  the  fruit  of  their 
efXertions  in  the  same  area  of  labour.  In  other  words,  we  may  say  that 
Professor  Phillips  has  not  exhausted  his  subject,  and  has  not  given  us  all 
the  information  we  had  hoped  for  from  a  geologist  of  his  very  broad  ejtpe- 
rience  and  his  very  great  erudition.  About  half  the  volume  embraces  the 
history  of  Vesuvius  prepared  from  various  records,  and  leading  us  up  from 
the  time  of  Pliny  through  the  seventeenth  and  eighteenth  to  the  nineteenth 
century.     This  part  of  the  work  will  carry  away  the  interest  of  th©  general 
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•  "  Vesuvius.''     Bv  John  Phillips,  M. A.,  RR.S.,  Professor  of  Geology  in 
I  UniTBwity  of  Ox  lord.     Oxford  :  Clarendon  Presa^  1869. 
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reader.    It  is  most  graplucally  and  forcibly  written,  and  the  illustrationi — 

cbieBj  from  sketches  of  the  nuthor'a^poMess  an  artistic  charncter  which  is 

ot  often  found  in  tr^^tlse^  of  this  class.     The  illustrationa  of  some  of 

e  old  streets  in  the  buried  city  of  Pompeii   aro  unusually  clever  pen 

d  ink  drawings.  The  second  part  of  the  work  describes  Vesuvius  as  it 
and  deals  with  the  more  recent  volcanic  eruptions*  This  portion  of 
Professor  rhillips's  writings  includes  a  discussion  of  the  various  questions  of 
hysical  geology  related  to  the  maoifestationH  of  volcanic  agency.    Here  we 

d  an  aorount  of  the  characteristic  phenomena  of  eruptions,  the  relations 
of  periods  of  rest  to  periods  of  activity,  the  form  and  structure  of  Veauviufi, 
the  Phlegnean  fields,  the  minerals  of  Vesuvius,  volcanic  energy^  and 
Vesuvian  lava.  The  last  chapter  in  the  book  is  really  the  only  one  which 
is  of  special  interest  to  the  physical  philosopher*  It  ia  entitled  "  General 
Tiews  leading  to  a  theory  of  volcanic  excitement/*  and  contains  the  latest 
opinions  of  Professor  Phillips  on  this  the  aD-imponant  Geological  question 
of  the  day.  Our  renders  will  he  aware  that  speculation  at  the  present  mo- 
ment turns  upon  the  axiom  that  the  earth  was  formerly  an  ijn2andeacent 
mass.*  It  is  satisfactory  to  find,  then,  that  so  excellent  a  thinker  as  Professor 
Phillipa  "  inclines  his  thought "  in  this  direction.  Indeed,  he  as  much  as 
admits  that  the  earth  has  cooled  down  to  solidity  from  a  former  fluid  con- 
ditioOf  Bs  will  be  evident  from  the  following  concluding  paragraph  of  Ms 
last  chapter : — 

''Here,  then,  we  pause^  not  without  a  conviction  that  Geology  is 
acquiring,  even  with  reference  to  the  variable  might  of  subterranean  fire,  a 
auie  ground  of  conviction  that  it  is  a  part  of  the  system  of  slow  and 
meaaured  change^  which  baa  been  traced  in  operation  through  the  members 
of  the  solar  system  and  the  starry  spaces  beyond,  to  the  gxester  and  more 
distant  masses  of  shining  vapour,  which,  though  they  stand  to  us  at  present 
as  the  *  Flammantia  moenia  mundi/  may  oven  now  be  silently  gathering 
into  new  suns  and  planets  and  sateEites,    or    forming  elliptic  rings  of 

teroids,  such  as  were  seen  on  the  morning  of  November  14,  18t»8,  by  the 

thor  at  Oxford." 

We  have  to  congratulate  Geologists  on  the  fact  that  so  eniment  a  member 
of  their  body  adlieres  to  the  nebular  hypothesis,  for  euch  it  virtually  ia.  At 
the  same  time  wo  cannot  declare  ourselves  thoroughly  content  with  this 
work  of  Professor  Phillips's.  From  its  pages  we  learn  nothing  of  what  has 
been  done  either  with  the  compass  or  the  spectroscope,  Fouq[ud  and  Pal- 
niieri  receive  very  scant  justice  at  the  author\s  hand»  and  the  important 
Ifllxmrs  of  Forbes  and  Sorby  are  slurred  over  in  a  manner  which  is  as  dis- 
creditable to  Professor  Phillips  as  it  ia  unjust  to  the  chronicles  of  British 
progress  in  Philosophical  Geology, 


1        IRMNCf  J 


The  Keviewer  was  not  aware  that  Mr.  Forbes  discusses  this  extremely 
ng  subject  in   his  article   in   tho  present  number, — En.  Poputor 
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SPONTANEOUS  GENERATION.* 

THOSE  who  read  tbe  admirable  exposition  of  tlie  doctrine  of  Hetero- 
geny  whicli  Dr.  Hagbea  Bennett  gave  in  Ma  article  on  tlie  molecular 
origin  of  Infusoria  (Popular  iSctetice  Herieio,  January),  will  be  prepared  to 
comprehend  the  eaaay  of  M.  Peanetier,  which  has  now  reached  its  third 
edition^  and  which  is  60  excellent  a  work  that  we  trust  it  may  soon  find  an 
Ennrlish  translator.  M.  Pcnnetier  is  not  merely  an  advocate,  he  ia  alao  a 
witness,  and  Ma  evidence,  laid  in  varioua  memoirs  before  the  Acadenky  of 
Rouen,  has  contributed  largely  to  i^well  the  formidnbJe  mass  of  testimoDy 
which  the  followers  of  M.  Pasteur  have  in  vain  tried  to  overthrow,  Indeedt 
M-  Pennetier's  poaition  na  a  champion  of  the  doctrine  of  flpontaneous  genera* 
tion  is  so  little  iniorior  to  that  of  M,  Pouchet  himself,  that  the  latter  says  of 
the  work  under  notice  that  it  "  ia  a  remarkable  suminRry  of  all  that  has 
been  done  up  to  the  present  time  in  Ueterogeny,  and  will  remain  a  model  of 
strength  operating  under  the  influence  of  reason  and  pood  faith."  Thia 
little  volume  extendi  over  about  .'300  pn^s^  U  abundantly  illustrated 
by  well -selected  woodcuts ;  and  must  be  regarded  as  a  complete  account, 
hietorical,  descriptive,  and  rai^ocinntive,  of  the  important  doctrine  it; 
treats  upon.  It  is  divided  into  about  fourteen  chapters,  and  containa  a 
valuable  and  tolerably  exhaustive  bibliography  in  tbe  form  of  an  appendix. 
It  is  out  of  power,  owing  to  our  limited  spare,  to  give  an  abstract  of  eacli 
chapter ;  and  indeed  it  ia  unnecessary,  as  those  who  are  interested  in  the 
fiubject  must  read  the  work  for  themselves,  and  a  brief  sketch  of  some  of  tbe 
more  striking  parts  of  tbe  work  will  give  a  sufficient  notion  of  the  gen 
cbu'acter  of  M.  Pfunetier'a  arguments.  The  question  now  at  issue  between 
those  "who  assert  the  fact  of  spontaneous  generation  imd  those  who  deny  ii| 
is  considered  by  many  to  be  a  very  unintelligible  and  abstruse  one  ;  but  i 
is  nothing  of  the  sort.  It  lies  in  a  nut-shelly  so  to  speak.  Whence 
such  a  sub&tance  as  common  mould  come  P  How  ia  it  that  a  vessel  ol 
water  containing  decaying  vegetable  matter,  altliough  at  first  devoid 
traces  of  animal  life,  soon  becomes  charged  with  living  organisms  animal"' 
and  vegetable  P  Those  who  hold  the  generally  accepted  belief  th 
explain  tMa  pbenomenon.  The  air  is  charged  viith  the  floatiog  germs 
infuBoril^  fungi,  and  siTch  like,  and  these  find  a  favounible  nidiLs 
decaying  vegetable  solutions,  in  which  they  develope  into  perfect  bein 
It  is  just  as  the  seeds  of  com,  "some  fall  by  t]ie  wayside  "  and  are  los' 
but  othera  reach  fertile  soil,  or,  in  otlier  words,  meet  favourable  com 
tions,  and  therefore  germinate  and  grow.  This  is,  after  aU,  in 
measure  an  ofsertion,  just  like  the  gratuitous  assumption  that  all  species 
animals  were  separately  created.  And  just  as  Mr.  Darwin  hm  knocked  a 
the  latter,  so  AL  Pouchet  endeavours  to  overturn  the  former  hypothesis.  It 
is  certaioly  a  difficult  ta^^k  in  both  cases.  The  opponents  are  in  each 
iostance  expected  to  prove  a  negative,  and  we  are  of  opinion  that  in  the  t 
cases  they  have  very  nearly  succeeded  in  doing  so^    Anyhow,  the  majori 


"L'Origine  do  la  Vie."  Par  le  Docteur  Georges  Pennetier;  ouvTafl« 
illuatr^  de  nombreuises  vignettes  sur  bois,  avec  uae  preface  par  ie  l)r,  F,  A. 
•P«»«i,^.      .*-.i  „j:.:„„      Paris :  Rothschild,  1SG8. 
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a!  fact  lio5  on  the  side  of  the  icouoclaats.     If  tbia  be  so,  says  the  reader, 
then  M.  Pouchet  must  have  this  position  : — 1.  He  muat  ahow  that  there 
ape  no  facts  in   support  of  the  current  opmion;    2.  He  must  prove  the 
absence  oi  those  myriads  of  germs ;  and  3.  He  muBt  ahow  that  the  air  being 
80  acted  on  as  to  destroy  any  germ^  itmight  contain^  it  yet  allows  of  the  for- 
tion  of  organisma.  And  this  is  ao.  There  are  unquestionably  no  facta  beyond 
e  great  fact— the  terribly  aerious  fact  in  the  struggle  of  doctrines— of  tradi- 
tional belief,  in  favour  of  the  doctrine  of  innumerable  germen-at  leAst  none 
that  we  know  of.  An  to  the  other  two  points,  we  opine,  from  a  careful  study  of 
this  Tolume  of  M.  Pennetier'e,  that  they  are  xery  nearly  coucl  naively  de- 
monstrated. To  lay  before  our  readers  the  evidence  therein  adduced  would  be 
to  anticipate  the  author.  We  shall  therefore  merely  refer  to  one  or  two  pas- 
in  chapter  v,,  in  which  it  is  ehown  that  the  atmospheric  germs  do  not 
hibit  themselves  to  the  esctent  that  the  FanspenniatB  lead  us  to  believe. 
That  air  had  been  examined  only  as  to  its  chemical  and  physical  quali- 
till  MM.  Mo«cati,  Rubiquet,  Baudrimont,  and  I'ouchet  thought  of  suh- 
DUtting  it  to  microscopic  examination.  M.  Poucliet,  among  other  contrivances, 
uqpd  for  this  purpose  an  instrument  devised  by  him,  and  which  he  termed 
on  Aeroecope.     In  this  the  air  was  projected  against  disca  of  glass,  which 
thus  collected  the  corpuscles  it  might  contnin.     When  the  powder  or  dust 
thus  collected  was  examined,  it  was  found  to  be  composed  of  products  of  food 
and  manufactures — audi,  for  example,  as  Fturch,  grains  of  ^iUca,  jBlamenta  of 
wool  and  cotton,  bitaof  clay,  aoot,  and  the  debrvi  of  plants  and  insects;  a  vety 
^^^BW  spores  and  infusoria  were  occasionally  found.  If,  insie^  uf  experimenting 
^^■n  tlie  air  of  populous  towns,  the  air  was  collected  from  mountains,  or  on  the 
^^■urface  of  the  ocean,  the  nature  of  the  collecti^d  corpiifich-H  was  found  of  eouree 
^|k>  varr  in  accordance  with  the  lacalHy.     MM.  I'ouchetj  Joly,  and  Musset/ 
'       ^who  thus  examined  air  in  every  position  and  locality^  have  drawn  ef^pecial 
Attention  to  the  rarity,  and  most  frequently  the  absence  of  either  the  ova  of 
I       infusoria  or  the  spores  of  cryptogams.     These  savants  conceived  the  ingenious 
idea  of  making  a  microscopic  examination  of  snow  ( wliich  of  coarse  in 
its  fall  would  enclose  the  germs),  and  they  found  exactly  the  some  results  as 
those  stAted.   M.  Pouchet  even  went  so  far  as  to  examine  the  dust  deposited 
tnm  the  air  enclosed  in  the  cavities  of  the  bones  of  birds,  and  found  its 
composition  in  exact  accordance  with  the  locality  inhabited  by  them.     The 
fowl  reared  in  our  towns,  and  the  wild  falcon  showed  in  this  respect  very 
I        lemarlnble  differences.    On  their  part,  Burdach,  Von  Biir,  Heusche,  Ehren- 
bcrgy  R.   Wagner,  Leuckart,   and  more  recently  Wyman,  B<?chi,  Schaaf- 
Itfiniffpn,  and  Bandrimoutj  have  ahio  equally  clearly  proved  the  normal  absence 
of  ova  and  spores  in  air,     1  hasteu  to  say,"  adds  thi«  latter  observer,  *'that 
up  to  this  I  have  never  met  iu  the  air  we  breathe  those  fantastic  beingSi 
those  monsters  with  whom  human  imagination  has  peopled  it." 

M»  PenneUer  then  takes  up  the  pseudo-positive  observation  made  by 
Lemaire  and  others,  and  shows  that  in  no  case  in  which  the  air  was  examined 
immediately  after  being  collected  were  organisms  found,  and  that  no  test 
was  employed  to  show  whether  the  so-called  spores  were  eilica  or  not,  and 

. it  happens  that  the  i^iliceiius  particleM  are  remarkablv  like  in  form  the  spores 

^^k(f  certain  crj'ptogarai?.    We  liavt*  said  aiillicient  to  show  the  importance  and 
^^nnterest  of  this  volume,  and  we  now  conclude  our  obser^'atious  by  giving  it  a 
hearty  commendation  to  our  readers. 
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rE  researches  of  Profeasor  Heer,  and  of  Mr.  Whymper  and  otkew,  hftfe 
lent  a  new  interefit  to  the  polar  world,  aod  have  ^ven  us  a  new  in- 
centive to  arctic  exploration,  llitherto  the  only  object  we  coidd  sugg 
as  justifying  polar  expeditions,  was  the  tri\'ial  one  of  the  possible  diacovei 
of  a  useless  north -we«t  passage ,  or  the  very  questionable  one  of  the 
covery  of  an  open  polar  {«ea.  But  we  know  now,  thanks  to  the  lal 
of  these  savants,  that  the  polar  regions  must  at  one  time  have  enjoyed  a 
climate  aa  different  from  that  they  now  eiperience  as  ours  is  from  that  of 
Northern  Africa.  Indeed  there  can  now  be  no  longer  a  doubt,  that  at  oiufl 
period  of  the  earth's  history,  the  climate  of  Greenland  was  even  more  tha^H 
temperate,  and  the  country  possessed  a  luxuriance  of  vegetation  such  as 
could  never  hare  been  dreatnt  of  but  for  the  discoveries  of  Heer  and  his 
colleaguea.  These  discoveries  relate  to  the  fossil  flora  of  Greenlalid,  and 
they  show  us  that  at  a  time  rtmjote  from  the  present,  the  polar  regions  of 
the  globe  must  have  bad  climatal  conditiuns  as  different  as  possible  from 
those  which  now  prevail.  Anyone,  therefore,  who  would  select  this  aspect 
of  the  p^>la^  world,  and  would  give  us  a  good  work  upon  the  prehistoric 
polar  world,  would  not  only  do  a  service  to  science,  in  extending  a  know- 
ledge of  its  truths,  but  would  do  much  to  encoiirage  arctic  exploratic 
Here  is  a  whole  field  for  study  and  investigation  :  will  no  one  take  it  up] 
Ostensibly  Dr.  Ilartwig  has  taken  it  up,  but  only  ostensibly.  His  hot 
full  of  int<?rcstiiig  dctailB  as  it  is,  cau  hardly  lay  claim  to  being  considered 
scientific,  since  the  qyestion  of  mo3.t  scientific  interest  in  connection  with 
the  subject  is  left,  we  may  sfty,  altogether  unnoticed.  It  is  true  that  he 
mentions  the  fact  of  a  former  temperate  climate,  and  correspondbg  vegeta- 
tion. But  bis  observations  on  these  do  not  extend  beyond  a  page  and  a  half, 
itnd  they  close  with  the  most  absurd  blunder  in  reference  to  Oswald  Heer's 
explanation  of  the  cause  of  the  alteration  of  climate.  Indeed  the  concluding 
pasaage  is  a  guarantee  of  Dr.  Ilartwig's  unfitness  for  the  task  he  took  in 
band*  He  makes  Heer  say  that  as  the  solar  system  is  moving  through  space, 
and  as  the  fixed  stars  are  blazing  suns,  it  must  sometimes  be  placed  in  a 
thicker  cluster  of  fixed  stars  than  usual,  hence  the  eartli  must  get  warmea*. 
The  warm  period  of  the  poles  corresponded  to  a  time  when  the  solar  system 
was  thickly  surrounded  by  stars.  8incc  then  we  have  passed  into  a  le«is 
**  popidous  sidereal  region,"  and  hence  the  change.  This  is  science  with  a 
vengeance.  The  popular,  or  non-scientific  purls  of  the  book  contain  in- 
structive sketches  of  the  inhabitants  of  the  Eiu-opean,  American,  and  Asiatiic 
Polar  districts,  and  many  pleasant  anecdotes  clipped  from  the  books  of  arctic 
explorers.  The  illustrations  are  numerous  and  pretty,  but  we  cannot  com*- 
mend  the  work  as  an  accurate  one.  I 
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•  *'  The  Polar  World  :  a  popular  description  of  Man  aud  Nature  in  the 
Arctic  and  Antarctic  Kegions  *ff'  the  Globe. '  By  Dr.  C.  Hartwig.  London : 
Longmans,  186*.'. 


BETIEW8. 


ON   SPECTACLES. 


^^^T  WHS  good  that  Scheffler'a  excellent  treatise  ahouM  have  been  translated 
•L    into  Englkh,  but  it  was  better  that  it  should  have  falleti  iDto  such 
thoroughly  competent  handa  as  those  of  Mr  R.  B.  Charter.     A  really  reliable 
work  on  the  condition  under  which  spectacles  should  be  selected  waa  much 
^■tequiredf  and  such  a  work  la  that  now    before  vta.    It  ia  true  that   the 
^^■enenl  handbooks  of  ophthalmic  surgety  contain  directions  for  the  choice  of 
^H^ectaclesy  but  in  nearly  all  cases  these  are  of  an  empirical  kind,  devoid 
^^nd  exactness,,  and  dealing  with  a  tew  only  of  the  poteDtial  cases  of  re^active 
anomaly.     Perhaps  it  ia  not  too  much  to  say  of  some  of  these  practical  in- 
structions, that  they  are  totally  and  manifestly  unsound.     Scheffler  has  en- 
dtearotired  to  base  a  aeries  of  rules  for  the  choice  of  spectacles  on  puielj 
optical  data,  and  we  have  no  doubt  that  the  consequences  to  medical  science 
will  be  beneficial  and  numerous.     This  has  btM^n  done  especially  for  the 
rlish  tranfllation,  which  thus  coutains  about  seventy  pages  more  than 
le  German  edition.     One  of  the  novelties  in  this  volume  is  the  elaborate 
«CO0UDt  of  the  principles  involved  in  the  use  of  the  orthoseopic  spectacle- 
which   are   in   some   measure  a  combiuation    of  lens  and  prianu 
were  first  suggested   by  QLraud-Teulon,  but  were  not  thoroughly 
red  out  till  Dr.  Scheifler  took  the  subject  in  hand.    This  book  seems  at 
It  a  little  difficult  to  grasp ;  but  if  readers  will  only  strictly  attend  to  the 
iple  laws  of  refraction,  we  see  no  reason  why  any  thoughtful  person 
diould  find  the  principles  laid  down  at  all  unintelligible.     .\t  all  events,  it 
it  no  filiilt  of  Mr.  Carter's  if  they  do,  f<}r  he  has  rendered  the  text  as  elmpla 
md  as  clear  as  was  posttible  by  his  notes  and  ezpUnatory  remarks. 
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PREGLACIAL  MAN.t 
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QTUDENTS  of  prehistoric  archie  >logy  will  be  disappointed  if  they  expect 
'^  to  find  anything  to  interest  them  in  this  work.  The  author,  Mr. 
Moorey  has  put  together,  in  the  most  irrationftl  and  confused  fashion,  the 
remazkftble  discoTeries  of  geologists  and  physicists,  with  a  view  to  show  that 
the  fltone-record  exactly  corresponds  with  the  Mosaic  one  as  it  is  translated 
into  English  in  the  Bible,  We  must  say  that  we  cordially  detest  effusions  of 
this  kind,  in  which  a  little  superficial  scientific  knowledge  is  united  to  a 
cpedal  pleading  ingenuity-  They  are  as  painful  to  the  really  scientific  man. 
in  search  of  religious  truth  as  they  are  confounding  to  the  general  public 
and  injurious  to  the  best  interests  of  theology.  They  serve  no  useful  purpose, 
for  they  distort  scientific  fact,  and  they  induce  a  most  pernicious  system  of 
reasoning,  compounded  of  the  influence  of  extreme  scepticism  and  equallj 


•  **  The  Theory  of  Ocular  Defects,  and  of  Spectacles,"  Translated  from 
the  German  of  Dr.  Hermann  Schefiler.  By  Robert  B.  Carter,  F.R.C,S. 
London  :  Lonpnans,  1860. 

t  *•  Preglacial  Man,  or  Geological  Chronology."  By  J.  Scott  Moore. 
Dublin  ;  Hodges  and  Smith,  1868. 
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extreme  credulity.  When  a  Fellow  of  the  Royal  GeologicAl  Society  of 
Ireland  proceeds  to  discuaa  a  geological  question,  and  combinea  CtoIVb 
hypothesis  and  the  acceptance  of  revelation- visions,  T^e  feel  for  the  scientitc 
body  to  which  he  belongs. 


THE  STUDY  OF  INSECTS. 


i 


Tl/K  have  already  priven  a  notice  of  Dr.  Packard's  excellent  treatise  on 
**  General  FMiomolosj  (Popf^or  &^t'tice  JievieWj  J nnnary).  Since  that 
notice  xvaa  written,  the  fifth  part  hm  hwn  issued,  and  we  hasten  to  say 
ft  word  or  two  about  its  contents,  Vart  V.  is  fully  equal  in  every  respect  to 
tiiose  which  preceded  it,  both  in  illustration  and  typography.  It  coutinuea 
tiie  account  of  the  Lepidoplcrn,  but  does  not  quite  complete  it  The  de- 
Bcriptiona  are,  as  before,  clear  and  ter^,  and  the  woodcuts,  many  of  them 
original;  are  numerous  and  good.  As  might  he  supposed,  the  Boiiihycidm 
occupy  a  coDsiderable  portion  of  the  part ;  but  other  families,  as  Sjjhuiffidaf 
FapiUonidce,  NociMolit^x',  and  Pkaif&nifhey  receive  due  consideration.  We 
mtist  repeat  our  commendation  of  this  excellent  treatise. 


DISIXFECTANTS.t 
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DR.  ANGUS  SMITH  here  reprints,  with  some  additionst  his  report  made 
to  the  Cattle  Plague  Commissioners*  He  lias  dealt  with  the  whole 
Bubject  of  deodorisers  and  disinfectants  on  brtjad  and  scientific  grnunds  ;  hut 
he  has  hardly  given  us  anything  new,  and  he  has  not  gone  into  the 
rationale  of  the  action  of  these  substances  as  thoroughly  bs  is  desirable. 
Still  his  volume  will  be  very  useful  as  a  practical  handbook  and  as  a  work 
of  refeirence,  and  we  think  he  did  well  to  rescue  big  observattous  from  tke 
oblivion  to  whicli  all  *'  Blue  books  **  are  coofiigued. 


LARDNER'S  OPTICS.^ 
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THE  student  who  desires  to  study  physics  in  these  days  hoA  really  an 
"embarrassment  of  riches"  in  the  abundance  of  manuals  from  which  he 
may  choose  a  text-book.  Some  years  since  Lardner's  handbooks  were  much 
thought  of  j  but  the  old  editions  are  now  behind  the  age^  and  therefore  the 

•  « A  Guide  to  the  Study  of  Insects."    By  A.  S.  Packanl,  Jun.,  M.D. 
PartV.    Salem,  U.S.,  1869. 

t  "Disinfectants  and  Disinfection."    By  Robert  Angus  Smith,  Ph.D., 
F.II.S.,  etc.    Edinburgh  :  Edmonston  and  Douglas,  1869. 
•    J  "  Ilandbv^nk  of  Natural  Philt^sophv."     Bv  Dionygius  Lardner,  D.C.L* 
**  Optics,"     Edited  by  T.  Olver  Harding,  B.xl.  *  London:  Walton,  18(39. 
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publLslier  hna  done  well  io  bnugfing-  out  a  new  Beriea.  The  volume  edited 
by  Professor  Carey  Foster  was  devoted  to  mognetiflni  and  electricity,  and 
WBs  modified  by  liim  in  accordauce  witli  tbe  adTance  of  scientitic  know- 
ledge. The  present  Tolume»  on  Optics,  bus  been  entrusted  to  Mr.  T.  O. 
Harding ;  but  tbe  result  in  thia  ease  has,  thoug:h  good,  been  by  no  means  so 
fluooesftful  as  in  the  former  instaiice,  Tbe  chapter  on  the  eye,  the  inicro- 
floope,  and  on  pbotograpbic  optics,  are  to  our  mind  not  at  all  what  they 
abould  be,  and  give  us  the  idea  that  tbe  editor  has  more  mathematical 
knowled^  than  general  experience  in  matters  optical  and  phytiiologicaL 
The  following  remarks,  which  he  has  introduced  to  g^ve  novelty  to  the  old 

ition,  will  certainly  be  new  to  ophthalmic  aurgeona ;  "  Since  tbe  rays 

light  which  produce  tbe  sensation  of  different  coloura  differ  in  wave- 
length, or,  what  is  tbe  same  thing,  since  the  vibrationa  they  excite  in  the  eye 
difier  in  rapidity,  it  follows  that  if  the  retina,  whilst  perceiving  the  exist- 

ce  of  tbe  vibrations,  be  unable  to  appreciate  the  diiference  of  their  rapidity, 
on  will  be  unimpaired  an  to  form  and  position,  but  differences  of  colour 
will  not  be  perceived.  Such  a  defect  ott  the  nenmrinm  of  the  eye  is  fortu- 
naUfy  rart,  but  not  wtprecederUtfd.'*  This  is  certainly  a  mild  way  of  stating 
ft  defect  so  common,  that  candidates  for  situations  as  railway  guards  and 
engine-drivers  have  been  so  frequently  found  to  display  it,  that  tbey  are 
now  invariably  put  to  the  tost  as  to  their  power  of  discriminating  colours. 
Ophthalmologists  know  that  this  coadition  is  by  no  means  unfrequent. 
There  are  other  parts  of  this  book  to  which  we  object.      Nevertheless,  tbe 

ume  is  a  sound  one  on  the  whole,  and  we  can  recommend  it. 

Jbntmy  Try^  and  tvhat  /mj  did  in  tSciem-c,  by  C.  0.  Groom  Napier,  F.G.S. 
Chapman  and  Hall,  IBG9.  Tommy  seems  to  have  achieved  so  hi*,'h  a  degree 
of  scientific  knowledge,  at  an  age  when  moat  of  the  commonplace  members 
of  tbe  British  nursery  still  maintain  an  affectionate  regard  for  loUypops,  that 
we  fear  to  push  bis  biography  beyond  the  point  at  which  Mr.  Napier's 
narratiTe  cnnmiences.  At  tliis  tender  epoch  of  bis  existence,  be  had  reached 
bia  seventh  year,  but  be  had  already  mastered  the  Linnean  system  of 
dasaification  of  plants,  understood  tbe  laws  of  refraction  of  light,  liad  been 
stong  by  A  dead  medusa,  had  diiStinguiahed  the  species  from  another,  one 
aldo  duly  appreciated,  and  had  experimented  with  mordants  on  the  dyes  of 
some  *' ctyptogamic  alga*/'  To  pursue  Tommy  further,  would  really  be  to 
trsvel  out  of  tbe  domain  of  Popular  Siience  ;  so  Mr.  Napier  must  excuse  our 
leaving  bis  young  Crichton  to  other  hands  than  ours. 

iee  Sdentt/iques^  1868.  Paris  !  Kothschild,  1869.     Is  a  year-book  of 
facta,  and,  like  all  such,  is  interesting  and  imperfect. 
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ASTRONOMY. 

rpBANSITS  of  Venm  m  1874  and  1882.— If  tlie  next  pnir  of  tmnaiU 

VeniiB  should  fail  to  afford  a  aatiefactorj  determination  of  the  sun'a 
distance,  it  will  not  be  for  want  of  due  care  on  the  part  of  our  astronomers 
to  prepare  for  the  necessary  ohsen-ations.  So  far  back  as  1857  ihe  Astro- 
nomer Royal  called  the  attention  of  the  ecientilic  world  to  the  requirements 
of  each  tninait  H©  pointed  out  that  the  method  which  waa  pursued  in 
1761  and  1769  will  he  wholly  inapplicable  in  1874,  and  is  embarrassed  in 
1882  with  the  difficulty  of  tinding-  a  proper  Btation  on  the  almost  unknown 
Antarctic  Continent.  The  recent  publication  of  LcTerrier's  new  tables  of 
Venus,  and  of  calculations  foucded  upon  them  by  the  indefatigable  Mr. 
Hind,  have  induced  the  Autronomer  Koyal  to  re-examine  the  whole  subject. 
He  has  come  to  the  concluaon  that  it  will  be  unsafe  to  trust  exclusively  to 
the  chance  of  securing  observations  on  the  southern  continent  in  1882  ;  and 
that  it  will  bo  dedrable  to  make  ohaerrations,  both  in  1882  and  1874^^ 
directed  specially  to  the  determinatioo  of  the  acceleration  and  retardation  oH 
the  planet's  ingresa  and  egress,  as  alfected  by  parallax.  In  order  to  under* 
etand  the  principle  on  which  this  method  is  founded,  lei  the  reader  suppose 
himself  placed  at  that  point  of  the  sun's  surface  where  (as  seen  from  the 
eArth)  first  contact  takes  place,  and  that  he  watches  from  thence  the  passage 
of  Venus  across  the  earth.  It  is  clear  Venus  wonld  appear  to  him  larg61^| 
than  the  earth  \  the  disc  of  Venus  would  come  up  to  the  edge  of  the  earth'*™ 
disc  at  a  certain  point  and  sweep  across  that  disc,  until  at  a  point  almost 
exactly  opposite  to  the  former  the  occulta tion  would  be  complete.  The 
process  would  last  about  ten  minutes ;  the  first  point  reached  would  clearly 
be  that  part  of  the  earth's  surface  at  which  the  ingress  of  Venus  would  tak& 
place  earliest ;  the  second  would  be  the  part  where  the  ingress  would  take 
place  latest.  And  it  is  obvious  that  if  two  observers  were  placed  at  these 
spots,  one  at  each^  and  severally  timed  the  moment  of  apparent  ingress,  the 
knowledge  of  the  exact  interval  would  be  available  as  a  means  of  determin- 
ing the  sun's  distance.  Similar  considerations  apply  to  the  egress.  In 
practice,  the  points  we  have  named  would  not  be  available,  because  the  sun, 
as  seen  from  them,  would  he  upn  the  horizon  at  the  moment  of  ingress; 
but  spot*  could  be  so  chosen  as  to  give  a  sufficiently  large  interval,  and  yet 
♦«  allow  the  sun  to  be  well  raised  above  the  horizon  at  the  moment  of 
eas.    So  also  for  the  egress. 
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As  tbe  absolute  time  of  each  phenomenon  would  req^uire  to  be  known, 
this  method  would  not  be  aTaiUble  unless  the  longitude  of  each  place  of 
observation  were  known  within  a  second!  or  so.  It  is  on  this  account  that 
the  Astronomer  K^iyal  calls  the  attention  of  men  of  acience  to  the  necessity 
of  preparing-  for  the  coming  transits  by  carefully  ascertaining  the  longitudes 
of  pi«oee  suitable  for  the  proposed  obsenationg. 

OhurvatioH  oftJie  TransiUof  Vamshy  nimns  of  PhoU^aphy, — Mr,  WaiTBn 
De  U  Rue,  at  the  desire  of  the  Astrfinomer  Royal,  has  placed  before  the  Aatro- 
somical  Society  a  statement  of  the  means  by  which  photographic  riewa  of 
the  sun  taken  at  ditierent  places  during  the  course  of  the  transit,  might  be 
tendered  available  for  the  detemiination  of  the  sun's  distance.  What  would  be 
req^uired  would  be — 1,  the  determination  of  the  epoch  of  each  photographic 
record  ;  2,  proper  corrections  of  the  photographs  for  optical  distortion ;  and 
8i,  corrections  (if  experiment  should  suggest  any)  for  shrinkage  of  the 
collodion,  Mr.  De  la  Uue  proposei*  that  six  precisely  similar  instrumenta 
should  be  prepared  and  mounted  eq^uatoriallyi  but  without  circles  or  driving 
clock,  and  sent  to  «x  convenient  stations.  The  optical  distortion  of  each 
instrument  could  be  determined  beforehand,,  and  no  further  experiment 
would  be  necessary,  as  all  the  parts  woidd  be  rigidly  fixed. 

Major  Tetmant*it  Photographs  of  the  Great  Eciipst,~¥or  several  months 
mfber  the  receipt  of  Major  Tenmrnt's  telegram  from  India,  announcing  that 
iiz  photographs  of  the  sun  had  been  taken,  the  scientific  world  had  con- 
tinued iu  suspense  respecting  their  value.  Major  Tennants  letters  had 
indeed  rather  tended  to  convey  the  notion  that  the  photographfl  were  com- 
paratiTe  failures,  thnn  that  he  had  beeu  completely  successful.  It  waa^ 
therefore,  a  pleasing  surprise  when,  at  a  recent  meeting  of  the  Royal  Astro- 
nomical Society,  Mr.  De  la  Rue  announced  that  the  photographs  were 
minently  valuable  and  interesting.  After  all  the  care  and  expense  devoted 
preparation  of  the  expedition,  and  the  skill  with  which  Mr.  Browning 
overcome  the  difficulties  atteuding  the  construction  of  the  9-inch  New- 
for  photographing,  it  would  hare  been  a  matter  for  regret  had  the 
ition  been  rewarded  with  anything  but  complete  success.  We  shall 
iwait  the  publication  of  tixistwnrtby  copies  of  the  photographs  taken  at 
before  considering  Major  Tenoant's  photographs  at  length.  One  im- 
it  point  will  probably  be  settled  by  the  comparison  of  the  two  sets  of 
ihotographs.  From  direct  observatioua  of  a  great  pointed  prominence  which 
attracted  the  attention  of  nearly  all  the  observers  of  the  eclipse,  it  appears 
bable  that  during  the  interval  between  the  earlier  and  later  views,  this 
rominence  underwent  remarkable  changes  of  figure.  As  it  is  depicted 
Major  Tennanl's  photographs  as  an  enormous  spiral  with  convolutions 
diminishing  in  range  from  base  to  summit,  it  seems  likely  that  processes  of 
a  remarkable  character  were  at  work  at  this  part  of  the  sun's  surface.  As 
Aden  and  Guntoor  are  so  far  apart,  there  is  every  reason  for  hoping  that  the 
indicHtions  of  change  will  be  sufficiently  marked  when  the  two  sets  of 
photographs  are  compared.  Indeed,  from  a  drawing  In  the  Engineer^ 
Tvhich  purports  to  represent  the  aspect  of  this  prominence  as  seen  at  Aden, 
it  seems  tolerably  clear  that  such  a  change  had  taken  place. 

The  \ehtiUi  in  Ary&, — It  appears  that,  after  all,  there  have  been  no  such 
chftDges  in  this  nebula  as  Mr.  Abbott  s  communication  had  led  the  astroiio- 
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nucal  world  to  snspect    Lieuteunnt  Herscliel,  At  his  £&ther*8  reql 
carefally  examined  the  nebula  with  the  five-incli  lolcscope    (j 
supplied    hv  the  Koyal  Society  for  the  eclipae-olaervAtioQB.    From 
drawings  it  appears  tii&t  the  stars  in  the  nebula  have  not  abiftod  their 
and  that  the  nebula  itself,  «o  f ar  as  can  be  judg^  from  the  com| 
between  views  taken  with  an  18-inch  reflector  and  with  a  5-inch  ref 
bas  a  shape  now  yeiy  much  resembling  that  which  it  had  when  Sir  Jol 
Heiachel  was  at  the  Cape.     It  io  brighteT,  or  seems  to  be  au ;  but  the  cl 
maj  partly  be  ascribed  to  the  change  of  n  Argua  (around  which  the  nebi 
dings)  from  the  first  to  the  sixth  magnitude. 

Metkod  €^  mewing  the  Soinr  Prominence  fcithout  an  Ee^p§e. — ^It  ia 
noonced  that  Mr.  Huggins  has  been  successful  in  apph-ing  means  to  renc 
the  solar  prominences  risible  when  the  sun  is  not  edip^d.    If  it  shoi 
appear  that  tJie  method  is  one  which  may  become  generally  aTailable,  this 
discovery  will  be  undoubtedly  of  extreme  importance.    Nothing  seems  now, 
wanting  for  the  determination  of  the  exact  nature  and  purpose  of  these 
giiJar  objects  except  the  means  of  watching  the  processes  of  change  whic 
they  may  be  nndei^ing. 

The  Nthdar  Hifpothem  of  Laplace. — ^Professor  Kirkwood,  of  Ameri( 
has  discovered  some  very  singular  relations  in  (1)  the  asteroidal  system, 
(2)  the  system  of  rings  and  satellites  cirt-ling  around  Saturn.  He  takefi 
list  of  97  asteroids,  and  haviug  arranged  them  in  the  order  of  their_ 
tancesy  he  examines  those  instances  in  which  the  gap  between  sue 
distances  is  considerably  in  excess  of  the  mean  intervaL  He  finds 
every  instance  the  gap  corresponds  to  a  mean  distance  such  that  an 
revolving  at  that  distance  would  have  a  period  commensurable  with  tl 
Jupiter.  Thus,  having  first  talien  the  72  nearer  asteroids  (because 
wmoter,  as  more  diflicult  of  detection,  require  to  be  placed  in  a 
themselves),  he  finds  that  the  mean  interval  between  the  first  and 
of  this  Bet  is  0-0061.  The  greatest  gap  in  the  order  of  distances 
between  Ariadne  and  Feronia,  whose  mean  distances  are  respectively  2* 
mnd  2-2654 — so  that  the  interval  0"0(?20  is  nearly  eight  times  the  mc 
Now  a  planet  having  a  period  equal  to  two-sevenths  that  of  Jupiter  wo» 
have  a  mean  distance  of  2-2569,  which  it  will  be  seen  lies  between  the 
Talues  given  above.  Again,  the  interval  between  the  mean  distance 
Thetis  (2-4737)  and  that  of  Hestia  (2*5178)  is  00441,  or  more  than  fii 
times  the  mean ;  and  a  planet  having  a  period  equal  to  one-third  that 
Jupiter  would  travel  at  a  mean  distance  of  2'i[K)12.  In  tlie  outer 
the  mean  interval  is  0-028(1  Tlie  greatettt  hiatus  occurs  between  the  mt 
distances  of  I'ndina  and  Freia  (3-1D17  and  3-3877),  the  breadth 
01000,  or  more  than  eight  times  the  mean.  A  planet  having  a  period  eqi 
to  one-half  that  of  Jupiter  would  revolve  at  a  mean  distance  of  3-271 
And  one  or  two  other  similar  coincidfnces  are  noted.  Undoubtedly 
result  is  well  nvorthy  of  notice ;  and  if  these  researches  should  be  confirmc 
when  the  number  of  known  asteroids  b  very  much  increased,  they  woi 
seem  to  point  to  a  physical  cause  as  the  only  possible  explanation.  As 
is,  the  doctrine  of  chances  b  largely  in  favour  of  Professor  Kirkwood's  viei 
that  sutth  a  cause  has  been  in  operation.  He  points  to  the  efiect  of  coi 
mensurability  of  the  sort  considered^  in  causing  disturbances  in  the 
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iftU  planet.    Extending  tbiti  view  to  the  particles  supposed  upoa  the 
h\'pothesia  to  hnve  been  travelling  in  a  sort  of  cosmical  clond  around 
now  occupied  by  the  zone  of  asteroids,  he  showa  bow  all  the  par- 
trareUing  in  periods  nearly  commensurable  with  the  period  of  Jupiter 
Id  be  &o  disturbed  afi  to  take  up  eccentric  orbita  and  fio  come  into  coUidcni 
ith  outer  or  inner  zones.   Thus  the  zone  they  had  belonged  to  would  become 
TAcant.     Extending  those  considerations  to  the  Satumian  ring-system,  as 
affected  by  the  nearer  aatellites,  he  shows  how  the  theory  supported  in  Proc- 
tor's "  Saturn,"  that  the  rijigs  consist  of  multitude  of  small  satellites  travel- 
ling nearly  in  one  plane  around  Saturn,  would  require  (on  his  hypothesis)  that 
there  should  be  a  division  in  the  rings  w^herever  the  small  satellites  would 
hare  a  period  nearly  commensurable  with  that  of  one  of  the  large  satellites. 
Applying  this  consideration  to  determine  whether  a  physical  cause  can  be 
assgned  for  the  great  diTision,  ho  has  detc*cted  the  following  very  singular 
nlation..    The  period  of  a  satellite  revolving  at  a  distjmco  equal  to  the 
inferior  limit  of  the  great  division  m  10  h.  52  m.  11  a.,  while  that  of  a 
lite  revolving  at  a  distance  equal  to  the  exterior  limit  is  11  b,  35  m.  18  a. 
Foir,  between  these  limits  lie  the  following  proportional  parts  of  the  periods  of 
-flie  four  inner  satellites— one-sixth  of  the  period  of  Dione  (10  h.  50  m.  63  a.),. 
oDe-third  of  the  period  of  Encebidiis  (10  h*  5Q  m,  22  s.),  one-half  of  the 

Eriod  of  Mimas  (11  H.  18  m.  32a.),  and  one-fourth  of  the  period  of  Tethya 
1 U,  19  m.  36  8.).  Certainly  these  coincidences  ore  very  remarkable,  and 
kitt  to  establii^h  Professor  Kirkwood'a  interpretation  of  the  gaps  in  the 
Iflrmdfil  zone,  and  of  the  general  bearing  of  all  such  facts  upon  Laplace' s 
nebular  hypothesis, 

T/te  Lumr  Crater  lAmxi, — This  crater  is  beginning  to  be  a  weariness  of 
the  soul  to  astronomers.  The  rival  views  respecting  the  supposed  volcano 
in  eruption  at  this  point  of  the  moon's  surface  have  been  maintained  with 
eqiial  energy  and  acumen  by  many  of  oar  best  observers.  But  so  much 
nnoertiunty  hangs  over  the  whole  question  at  present  that  we  may  be  per- 
mitted  to  look  vrith  less  interest  upon  the  diecui^aion  of  opposite  bypofchesei, 
^^Aian  we  should  feel  if  the  indicatiomi  of  activity  had  been  more  satisfactory. 
^|lKr.  Birt  has  been  diligently  engaged  in  examining  the  observations  of  Mr, 
Huggins,  Captain  Noble,  Baron  Madler,  Professor  Tuccbini,  and  others  |  and 
be  has  constructed  a  section  of  the  crater,  which  appears  satis&ctorily  to 
account  for  the  phenomena  which  have  been  observed.  He  remarks,  that 
if  any  changes  are  taking  place  in  the  surface  round  the  orifice  of  the  crateri 
these  changes  can  hardly  fail  to  be  indicated  by  corresponding  variatiana  in 
the  epochs  of  the  disappearance  and  reappearance  of  the  shadow  after  sun- 
rlso  at  the  crater,  and  before  sunset.  In  a  letter  to  Mr.  Birt,  Baron  Miidler 
reinArks  that  the  great  whitish  spot  surrounding  linn^  as  shown  in  the 
English  observations  and  in  Tacchini's  drawings,  waa  never  seen  by  him 
in  1B31.  The  crater  was  then  surrounded  by  the  greenish  colour  of  the 
Mare  Serenitatis. 

The  PlawU  dimng  the  ne.rt  Qiiarfer.-^upiter  will  be  in  conjunction 
with  the  stm  on  April  10,  until  which  time  he  will  be  an  evening  star, 
though  daily  becoming  leas  favourably  situated  for  observation*  Saturn  is 
slowly  returning  to  our  nocturnal  akies,  and  will  be  very  favourably  situated 
IbrobaervatioD  from  the  end  of  May,    His  ring-system,  being  fully  open,  will 


182 


rOPULAB  8CIBNCB   BEYIEW. 


TarH  Ifl^H 


form  an  intereftling  Bubjoct  of  stitdy  to  our  teleseopists.  At  present  Mats  if 
the  only  planet  well  situated  for  observBtion ;  be  will  continue  to  be  n  co&- 
Bpicuoud  object  in  our  OTeoing  skies  tbrougbout  the  quarter.  A'eoiu  Is 
througbout  the  qu&rter  Tezy  unfavourably  situated,  paaaing  her  aupezioi 
conjunction  on  May  d« 


BOTANY, 

IHfinnce  hdtveen  the  Ahazga  and  Strychnia  Plants, — The  distinction  be- 
tween tkeae  two  is  a  matter  of  aome  importance  to  the  physiological  botanifity 
md  it  baa  been  very  clearly  detemiined  in  h  paper  lately  published  by  Br. 
T.  11.  Fraser  of  Edinburgh,  which  he  haa  been  good  enough  to  send  us,  la 
reference  to  the  structure  of  the  pith  and  wood -cells  the  differences  are  ai 
follows :— In  Akazga^  the  pith  conjgiatd  of  complete  parenchyma.  Its  cells 
have,  in  ti'amverse  section,  a  more  or  less  regularly  hexagonal  form,  and,  in 
longitudinal  soction,  they  present  the  appearance  of  four-aided  parallelo* 
grams.  Their  transverse  diameter  Tariea  from  ^  to  5-^  of  an  inch, 
being  usually,  however,  about  Jg ;  while  their  longitudlinal  diameter  is 
from  ^  to  -J,^  of  an  inch.  The  majority  of  the  cells  are  indurated  and 
marked  by  nuliftting  cAiials.  A  few  non-indurated  cells  oooor  irregularly 
througbout  the  pith^  aiid  these  contain  starch  gianuleB.  The  wood-ofUs  have 
pretty  constantly  a  diameter  of  ^^  of  an  inch,  and  are  greatlj  indurated, 
the  cavitj'  being  so  much  reduced  in  size  as  to  appear,  in  croas-section,  like 
a  point.  Such  a  section  also  shows  that  the  wood*cells  are  divided  into 
regular  four-sided  groups  j  by  numerous  medullary  rays,  which  vary  greatly 
in  thickness— aome  consisting  of  only  one  layer  of  cells,  and  others  of  three 
or  four.  In  Stry^uoa  Nux-vomica,  the  pUA  is  only  slightly  indurated  ;  and 
in  the  sections  examined,  its  cella  almost  invariably  contain  starch  granules ; 
R  very  few  nearly  perfectly  indurated  cells  are,  however,  present.  These 
oells  vary  considerably  in  diameter,  some  being  met  with  of  j^  of 
inoh|  and  others  of  ^^.  The  mnjority  of  the  smaller  cells  occur  at  tl 
drcumferenoo  of  the  pith.  The  wood'cells  are  of  the  same  character  as 
those  of  Akasffa,  The  cylindrical  tracts  of  delicate  parenchyma  are,  how- 
ever,  l^rgeri  and  much  more  numerous  than  thosd  in  Afutz^fa.  ^M 

Botamati  Ltdwren  at  Cambridge. — The  Botanical  Professor  will  commenoJH 
bis  couTHe  on  Tuesday,  April  13,  in  the  south- western  lecture-room  of  the 
nnisijum,  at  1  o'clock.  They  will  be  continued  on  Tuesdays,  Thursdays, 
aud  Saturdays  at  the  same  hour.  Gentlemen  who  M-i^h  to  pass  the  special 
Dxamination  in  botany  for  their  degree  mnst  obtain  a  card  from  the  re^s- 
txy  i  by  thsm  no  fee  is  paid  to  the  professor.  The  fee  required  of  other 
•tudenis  is  one  gulnee  each  for  this  course  of  lectures, 

TU  iV^parmtim  ^  jFlm^—At  the  meeting  of  the  Botanical  Society  of 
lOdinbnigh  on  December  10,  BIr.  James  £ng^ish  presented  a  paper  on  this 

'  jset.    About  thiee  years  ago  he  hit  upon  a  method  of  preserving  fungi, 
bhi*  thi«n  fseofded.    The  process  adopted  is  that  of  waxing  the  aped- 
and  thus  pieesnrtng  their  natural  piletis  and  stipe.    Specimens  pre- 
terted  in  It^  are  now  es  fresh  as  when  arst  jwepaied.    A  seiiea  of  fungi 


8C1EKTIFIC   SITMMART, 


18a 


f 


thus  pn>p&rt>d  by  Mr.  En^ltah,  and  now  in  the  Museum  at  the  Iwoyal  Botanic 
GjuxIkii,  were  exhibited  to  the  me^itin^. 

Digirihuiimi  of  Aster  salignm. — Miss  Beever  records  the  occurrence  of 
this  plant  on  the  ahore  of  Derwout  Water,  where  it  waa  collected  by  Miaa 
£dmonda,  in  1S68,  in  flower.  ^'  This  plant  also  occurs  near  Cambridge,  and 
In  several  places  on  the  banks  of  the  Taj,  between  Datguise  and  Seggieden. 
In  one  locality  below  Perth,  Dr.  White  remarks  that  it  is  associated  with 
aiveral  introduced  plants,  such  as  Linnrta  repens,  Peitmie$  aJba,  Stmguitorha 
OmadmaUf  Mimtdus  fuicuSf  Crocus  ventm,  and  ^Tarcuam  Ptnido-fMrcwuSf 
which  are  all  more  or  less  common,  and  well  established,  along  the  banks  of 
the  river.  In  France,  Aster  yovi  Betyii  Hoema  to  hold  the  same  place  aa 
A.  tali^nw  does  in  Britain — that  of  rui  exotic  plaDt,  well  established  on  the 
hanks  of  seTervil  rivers,  as  near  Stra.Hbourg,  Laugre,  and  Lyons." 

The  Lichen  Flora  of  Greenland  has  been  explored  by  Dr.  Lau<ler  Lindsay, 
In  a  paper  read  before  the  Botanical  Society  of  Edinburgh  (January  14),  Dr. 
Lindiiay  states  that  his  attention  has  beeu  drawn  to  the  lichen  flora  of  Oreen- 
Juid  by  being  requested  in  the  winter  of  1807-8,  by  Mr.  Robert  Brown,  to 
e  and  determine  the  lichens  collected  by  him  in  West  Greenland  in 
course  of  the  W^eat  Greenlnnd  Exploring  Expedition  of  1867.  On 
jing,  in  connection  with  the  determination  of  the  species  so  submitted, 
Utessture  of  Greenland  lichenology,  ho  was  sui'prised  to  find  that  there 
no  recorded  modem  list  of  the  lichens  of  that  country.  .Accordingly,  he 
hid  dnwn  up  a  list  of  all  the  lichens  which  to  the  present  dny  hrid  been 
fikiind,  ot  recorded  to  have  been  found,  in  Greenland,  compiled  from  all  the 
sources  of  information  accessible  to  him,  The  list  included  208  speeiea 
and  rarietiea. 

Tmting  Vegetable  Timies.— At  the  meeting  above  referred  to,  Dr.  W.  R. 
M^Nab  described  the  re-^ults  of  his  recent  attempts  at  staining  tissues  with 
rarioua  dyes.  He  mentioned  a  hu*ge  series  of  experiments  he  had  made  by 
illiiilng  certain  microscopical  structures  with  acetate  of  mauviue  and  Beale'a 
solution.  He  showed  that  by  means  of  staining,  the  high  powers  of 
microscope  can  be  used  to  bring  out  points  of  stimcture  not  easily  demon- 
ltrat«d  without  being  so  treated.  The  process  of  staining  does  not  t»eeni  to 
be  Attoided  with  any  great  difficult}',  and  the  author  believes  that  very 
important  results  may  be  obtained  by  careful  study  of  its  action  on  gejp- 
iiunatiog  phuits. 

Greenland  Diatomaee^e, — Professor  Dickie,  who  has  recently  examined  the 
collection  made  by  Mr.  Kobert  Brown,  says  that  all  the  species  were  Britiah 

th  the  exception  of  I/t/alodisats  mhtilixy  originally  described  by  the  late 
fes8<:ir  Bailey,  from  Halifax;  found  also  on  the  Bhures  of  North-West 
America,  and  now  on  the  shores  of  Greenland. 

IhtUJt  of  i Wit  eminent  Botmtists,  Von  Martins  and  SchmtMn.^^lh,  PhiHpp 
ton  Martius  died  at  Munich  on  December  13,  18(38,  at  the  ag©  of  acventy- 
fite.  He  was  bom  at  Erlangen,  and  prosecuted  the  study  of  medicine  at 
tluat  lauversity^  and  was  a  contemporary  of  Theodore  Noes  von  Esenbeck, 
Bfl  waa  for  a  long  time  Professor  of  Ikilaiiy  in  the  University  of  Munich,  and 
difectorof  the  Botanic  Garden.  He  is  well  known  for  his  large  and  splendid 
work  on  Palms,  and  his  works  on  the  geography  and  natural  history  of 
Bncih    He  published  a  Flora  BrasHiensis^  ajid  numerooB  other  works  and 
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papwB.— Br,  SdmiUlein  died  on  October  24, 1868,  At  the  age  of  Mt^tb, 
He  had  eniffeied  for  upwards  of  four  monlhs  from  on  accident  -n^hicH  1 
-with  wlule  botuufliiig  on  the  TyroL  He  was  Profeeaor  of  Botany  at  £m 
langen,  and  director  of  the  Botanic  Garden.  Hla  cbief  work  is  the  "  IlUvl 
tiations  of  the  Nator&l  Families  of  Plants"  (Iconoffraphia  FtmSiarmm 
Katuraiittm  Jte^ni  VegetahiiU)^  which^  unfortunatelj,  is  not  completed.        \ 

The  Cobmr-rtadioas  of  Lichatu. — It  has  recently  been  aoerted  by  the  Ker,  I 
Mr.  Leighton  and  by  Herr  Dr.  Nylander  that  tbe  cbeniicAl  reactiona  of 
lichens  afford  a  clue  to  their  gpedfic  qualitiea.  Thia  assertion,  howevBi, 
reoeiTes  very  distinct  denial  from  Dr.  Lauder  Lindsay,  who  has  given  G0914 
nderable  attention  to  the  subject  The  various  experiments  C4>ndnctedbyDrJ 
lindaar  lead  him  to  the  following  condusions : — 1.  The  same  specimeDi  ]A{ 
the  hands  of  the  sanie  operator,  in  its  different  parts,  at  different  times,  fire- 
quently  exhibits  colour-reactions  different  at  least  in  degree,  2.  The  aama 
species,  in  the  hands  of  the  same  operator,  and^  still  more  so,  in  those  d 
different  experimentezs,  in  different  specimens  from  the  same  or  diff^^rent 
lociditiesy  differing  in  freshness  of  collection  or  age^  occurring  in  different 
TBrieties  of  forms,  or  in  different  conditions  of  growth  (fertile  or  stexiH 
hypertrophied  or  degenerated),  firequently  shows  colour-reactions  diffennf 
equally  in  kind  and  degree,  3,  Colorific  quality  is  determined  by  circum- 
stances (not  fully  understood)  connected  with  (a)  locality  of  growth  tn  rel»> 
tion  to  climatic,  geographical,  topographical^  geological,  or  other  conditiani, 
{h)  States  of  development,  in  relation  to  sterility,  hypertiaphy;  or  degene* 
ration  of  the  vegetable  tissues  proper.  4.  This  inoonstancy  of  coloiilfe 
property  leads  the  archil  manufacturer  never  to  depend  on  laboratory 
testings  in  the  purchase  of  his  "orchella  weed,"  or  in  determining  iti 
commercial  value ;  for  it  not  unfrequently  happens  that  a  most  pmndsni 
jRxHX«Ua  even  proves  worthless,  and  is,  as  such,  cast  aside.  5.  Coloio^ 
reaction,  though  interesting  in  itself  in  connection  with  ^e  general  subjed 
of  lichen  colorific  or  colouring  matters,  affords  no  aid  that  can  be  depenid 
Ofif  either  (a)  to  the  systeniatist  in  defining  species,  or  (5)  to  the  dye  mann^ 
facturer  in  determining  the  value  of  his  "orchella  weed.'^ — Scimt^ 
Opittiony  March  3. 

How  to  Bleach  Jl^ood  Ihilp.^CluB  is  a  question  of  some  importance  in  1« 
lation  to  the  manufacture  of  a  certain  form  of  paper,  and  it  is  answered  bfj 
French  chemist  in  a  paper  in  a  recent  number  of  the  JRevue  de  Chimie,  whid 
appears  in  abstract  in  the  Jmimal  of  the  Sodattf  of  Arts,  M.  Ouvli  states  thai 
chloride  of  lime,  if  it  happens  to  be  in  the  slightest  excess,  has  a  tendenej 
to  give  a  yellow  tinge  to  the  pulp;  that  all  energetic  acids,  withoai 
exception,  tend  to  give  a  reddish  colour  to  the  paper  when  exposed  for  i 
long  time  to  the  effects  of  the  snn  or  of  moisture,  and  that  the  least  trace  0 
iron  is  sufficient  in  a  very  short  time  to  blacken  the  pulp.  He  says  he  ha 
succeeded  in  avoiding  all  these  iuconveniences  by  the  use  of  the  followiflj 
mixture : — For  a  hundredweight  of  wood-pulp,  he  employs  400  gramme 
(four*fifthB  of  a  pound)  of  oxalic  add,  which  has  the  double  advantage  i 
bleaching  the  colouring  matter  already  oxidised,  and  of  neutralising  iSt 
alkaline  principles  which  favonr  such  oxidation ;  he  adds  to  the  oxalic  Bc3 
one  pound,  or  a  little  more,  of  sulphate  of  alumina,  entirely  deprived  ( 
iron.    The  ;ent  in  this  mode  of  bleaching  is  the  oxalic  addy  11 
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of  wldcli  orer  yegeUble  colouriag'matters  is  well  known ;  the  alum 
lO  bleaching  pawer  of  jU  own,  but  it  formd  with  tho  coloui'iug  mRtter 
of  the  wood  an  almost  oolourleaa  lake,  which  has  the  eifect  of  increaaing  the 
bfiUiancy  of  the  [ml|i. 

Citttivtiium  «/  tmrhofui  w  India. — It  appears  from  Dr.  Anderson's  report 
ihe  number  and  distribution  of  Cinchona  plants  in  the  Goremmont 
lU  at  Dnijeeling  on  Ist  September  last,  that  the  cultivation  of  bark  pro- 
I'htf  total  nuniW  in  the  rarioua  plantationB  at  that  date  wan 
S,076,07*— viz.  C.  tuccv^uha^  1,118,557^  C.  Calisaya^  20^4  j  V.  micrantha, 
29.^567;  C  o^Vio/w  and  vara.,  001,408  j  C.  Pahi^imm,  b,m% 

T/w  Microtcopical  iftmcture  of  the  Brazil  Nut  haa  been  lately  investigated 
by  i^nifiji^i^r  DickBOD,  who  has  resigned  the  chair  of  Botany  in  Trinity 
CoUegti,  Dublin, 

Mirro»c(^ic  Fungi. — The  forma  of  fungi  which  are  aastimed  to  have  rela- 
tioa  t<)  chulera  have  formed  the  subject  of  a  series  of  papers  in  the  Lancet 
iJMawuy  2,  U,  and  10),  Tho  papers  constitute  a  series  of  reports  by  Die. 
>wis  and  Cunningham  on  the  re^iults  of  their  interviews  with  MM.  Dr. 
iarj*,  llailier,  and  Pilttsukofer.  The  conclusions  arrived  at  were  mther 
rague  and  extremely  discordant. 

Tht'  VUnlity  of  IJemtids. — Dr.  Wallich,  in  a  note  on  the  Desmidiacc®  of 

Greenland,  point*  out  the  extraordinary  vitality  of  these  plants.     Botanists 

rancy  that  the  resistance  to  the  conditions  of  death,   which  the  diatom 

pMiniira  is  due  to  its  coat  of  silex  ;  but  Dr.  WalEch  gives  inst^inces  where, 

Ib  Oreealand,  in  the  midst  of  melting  ice,  even  desmids  grow  abundantly. 

I** In  July/*  he  says,  *' the  specimens  were  certainly  somewhat  inferior  £o 

L  Ihoae  of  similar  sp«des  met  with  in  more  genial  climates.    But,  otherwise, 

[•I fogards  luxuriance  of  grovrth,  the  rate  and  extent  to  which  the  par«r 

multiplication  by  divinion  appeared  to  be  taking  pluce,  and  the 

of  the  green  colour  of  the  chlorophyll,  tljere  was  no  inferiori^ 

whatever.     The  period  of  the  year  was  the  middle  of  August,  when,  during 

two  nr  three  hours,  about  mid-day,  the  sun*8  heat  i^  very  great,  even  in 

^jal  latitudes}  but  this  only  makes  the  circumstance  the   more 

i,  inasmuch  as  the  temperature,  for  at  least  twenty  out  of  the 

-ur  hours,  is  very  low  indeeth" — MmithUf  Microscopical  Journal, 

7  ^o^  of  Leaves^-^ln  a  paper  having  the^title  of  the  '*  Compomte 

•It^  Leaves,"  Mr.  John  Gor ham  states  that  he  conceives 

- 1  morphology  can  be  founded  on  an  examination  of  adult 

A  ul  thy  motamorphosis  which  certain  leaves  occasionally  undergo. 

1  of  all  leaves  is,  he  thinks,  to  be  found  in  the  simple  le^&f.     Of  the 

dour  vf  tivt>  Minple  leaves  described  in  botanica]  works,  be  thinks  there  are 

11  tm»  which   demand  specisl  attention;   these  are,  the  true  n«^/<^  kaf  and 

the  feather-veined  leaf.    Theae  two,  he  believee,  enter  into  the  compoei- 

Ikui  of  almost  all  compound  metamorphoeed  and  aimple-lobed  ieavea.    Mr. 

Qorham's  paper  is  one  of  considerable  length,  and  although  it  leaves  the 

I  hat  of  development — untouched,   it  is  of    much  interesL^^' 

Microtcopit^til  JimrtuU,  March,  1800. 

i  ihe  PreiopUum  of  JianU — This  fact  has  been  already,  as 

poiiii  u  one  of  our  recent  uumheri^  weU  Mtablished.    The  ^UMitian, 
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oa  to  liow  the  bacteria  became  developed  in  these  eituationA^  hoi 
point  by  no  means  bo  well  determined.  It  is  to  this  problem 
B^hamp  has  directed  hk  attention,  and  to  which  he  endeaToura  to 
In  the  Compt4ii'Raidtts  of  February  22^  1869.  M.  B^cbamp  statei 
belief  that  the  reason  why  these  oi^anifims  are  found  in  the  cells  of  pi 
m  that  the  plants  themselves  contain  the  germs  of  bacteria  in  the 
microzTmas  which  enter  into  their  own  constitution.  He  describes  a  ni 
of  interesting  experiments  on  foreign  plants,  and  then  tabulates  the  fol 
ing  conclufiioDs: — (1)  Bacteria  may  easily  be  developed  even  in  add 
tioHK,  {2),  The  normal  microzymas  of  plants,  like  those  of  animals, 
readily  become  evolved  into  bacteria.  (S).  It  is  likely  that  when  pi 
are  inoculated  with  bacteria,  these  bacteria  do  not  continue  either  to  lii 
or  propagate.  (4).  Previous  observation  a  on  spontaneous  generation 
overlooked  the  existence  of  the  small  molecular  bodies  (the  mk 
With  reference  to  thia  last  conclusion  of  the  author's,  we  must  remark] 
it  is  quite  a  gratuitous  assumption.  Dr.  Hughes  Bennett,  and  also  Po 
and  others,  admit  the  exist-ence  of  the  molecular  basis,  though  they 
admit  its  power  of  movement.  M.  Bt^champ's  paper  appears  ehwwh* 
our  pag^. 


CHEMISTRY. 

The  Denvatives  of  Bmixine, — In  a  paper  lately  read  before  the 
Academy  of  St.  Petersburg,  M.  Zioin  stated  that,  while  pursuing 
researcbea  on  the  derivatives  of  benzine,  he  found  that  chlorobenale 
enaily  attacked  by  reducing  agents,  and  that  in  its  alcoholic  solution  it 
tnmt^ftjrmed  into  desoxybeiizino  by  the  action  of  linc  and  hydrochloric  ac 
The  reaction  L^  thus  expressed :-» 

c„n,,oci,+H,-a=c,,H,,o. 

The  product  obtained  is  almoat  pure,  and  exempt  from  all  foreign  matter*-^ 
Vide  rinditut,  March  10,  1869. 

T?w  Varidiei^  of  Graphite. — M,  Berthelot,  who  has  been  recently  gi 
much  attention  to  this  important  subject,  has  publislied  some  of  his  coi 
sions  in  the  C'Qmjytes  liendm ;  and  our  contemporary  the  CJieniicxtl  Nt 
(March  otb)  has  given  a  translation  of  them.  M.  Bertholot  describes  tb 
foUowing  process  for  separating  these  several  forms  of  graphite :  Mix  witi 
Ibo  powdered  carbon  five  times  its  weight  of  chlorate  of  potassium  previoual; 
pulverised,  and  gradually  form  into  a  sort  of  paste  with  fuming  nitric  9gA 
leave  it  for  some  hours  in  ft  small  open  tlcisk,  and  then  heat  it  for  three  e 
four  days  without  intermission  to  about  60  deg,  or  00  deg.  C. ;  afU 
this  dilute  it  with  water  and  wash  by  decantation  with  tepid  water  un^ 
the  salts  of  potash  are  dissolved.  This  will  give  the  following  results  i — ^I| 
In  the  case  of  a  mixture  of  amorphous'carbon  and  diamond,  the  amorpliOiJ 
carbon  is  entirely  dissolved  after  a  few  repetitions  of  the  process,  while  tl 
diamond  remains  imaitered.  2nd,  In  a  mixture  of  graphite  and  amorphoi 
carbon,  the  amoq^hous  cjirboa  is  completely  tlisaolved  after  repeated  treai 
ment,  whilst  the  graphite  gives  rise  to  an  insoLublo  graphitic  oxide  of. 


SCreWTinG   SUMMARY. 


t  grGeaiflb-yeUow  colour,  deconiposiible  with  deflagralion.  The 
oodde  may  be  decompod&d,  as  will  be  shown,  in  such  a  way  as  to 

disappearance  of  the  whole  of  the  carbon,  3rd.  In  a  mixture  of 
graphite,  and  amorphona  carbon,  the  amorphous  carbon  is  entirely 
,  leaTing  a  mixture  of  graphitic  oxide  and  diamond.  This  cannot 
'ed  by  solvents,  but  the  diamond  may  be  isolated  as  follows :  Diy 
ire ;  then  heat  in  a  tube  closed  at  one  end.  The  graphitic  oidde  Ia 
,  leaving  pyrographitic  oxide.  This,  reoxidised  by  chlorate  of 
id  nitric  acid,  formjB  aoluble  products,  and  a  pioportion  of  graphitic 
ch  gmnller  than  that  firgt  destroyed.  On  decomposing"  this  new 
(udde  by  heat,  and  then  reoxidiamg  the  new  pyrographitic  oxide, 
let  of  graphitic  oxide  will  be  discovered.  After  three  or  four 
a  the  whole  of  the  graphitic  oxide  will  disappear,  leaving  only 
md. 

on  of  Mercury  in  Gates  of  IhUoning. — This  ia  a  point  of  much 
S©  to  medical  men  and  to  profesMonal  toxioologists.  The  following 
wna  recently  employed  by  M.  Buchner  in  a  case  of  poisoning 
oeive  sublimate.  The  organic  remains  having  been  disintegrated  by 
ttora  of  chlorate  of  potash  and  hydrochloric  ncid,  the  solution  was 
id  flattirated  with  sulphuretted  hydni|ren.  After  the  Inpae  of  some 
le  sulphide  formed  was  collected,  dissolved  in  aqua  regia,  and 
>y  evaporation  to  a  small  volume.  A  little  water  being  added,  a 
joe  of  copper  wire  is  placed  in  the  liquid ;  and  when  mercury  ia 
le  wire  becomes  grey,  at  the  latest,  in  two  days*  The  copper  is 
11,  dried  between  folda  of  blottinp-paper,  and  heated  in  a  wide  teat 
ie  mercury  is  more  easily  distinguished  by  removing  the  wire, 
ug  in  the  tube  a  drop  of  tincture  of  iodine.     M.  Riederer,  having 

that  the  sulphide  of  mercury  which  is  formed  by  this  process 
mtiuns  organic  matter,  has  recourse  to  dialysis.  11  b  operates  in  the 
maoDer.  After  disorgamsnti on  by  chlorate  of  potash  and  hydro- 
id»  the  mercury  in  solution  is  precipitated  by  sulphuretted  hydrogen, 
ude  collected  dissolved  in  a  mixture  of  chlorate  of  potash  and 
)ric  acid,  and  dialyaed  with  500  ac.  of  water.  At  the  end  of  five 
water  ia  evaporated  and  ih©  dialysis  repeated.  iVi'ter  this  treat- 
a  flolution  is  again  saturated  with  sulphuretted  hydrogen  j  the 
le  la  washed  with  ammonia  and  sulphide  of  ammonium,  then  with 
TIC  acid,  and  fiually  treated  afresh  with  hydrochloric  acid  and 
of  potash.  Operating  upon  dogs  with  calomel,  M.  Riederer  hoa 
d  that  the  greater  part  of  the  mercurial  couipoimd  is  eliminated  by 
meats,  and  that,  for  the  rest,  more  collects  in  the  liver  than  in  the 
^Paris  correspondent  of  Chrmkal  New*j  January  15th. 
*  prepare  Nitrot/en. — According  to  a  recent  number  of  CogmoSj  a  new 
yt  this  purpose  has  been  devised  by  Signor  Levy.  He  heats  bichro- 
immonia,  by  which  mejms  lie  changes  it  into  green  sesquioxide  of 
a,  with  evolution  of  water  and  nitrogeD. 

of  6'ufphate  of  AlumitHi  m  Turbid  WaUr. — The  Vkotoffraphio 
oting  the  TechnoftHftd,  frtateM,   what  is  already  well  hnowu  to 

that,   whatever    be    the    nature    and    quantity   of    the    earthy 
leid  in  suspension  in   turbid   wa*er,  it  becomea  fit  to  drink 
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in  from  smen  to  fifteen  minutefl  if  to  each  litre  there  he  addi'd 
graimne^  of  finely-powdered  alum,  care  beiog  Uiken  to  Rotate  tb<*  liquM 
when  the  alum  ia  introducod  (this  is  about  f  lb, 'per  ton  of  water).  If  potaaJ 
Blum  is  usGdf  the  alum  is  decomposed  into  anlphate  of  potash  (which  Is 
^dissolTed  by  the  water)  atid  sulphate  of  alumina,  which,  by  its  decompod 
tion,  purifies  the  water.  The  alumina  peparates  in  an  inscluble  form, 
carries  down  with  it,  as  it  precipitates,  the  mattera  which  render  the  wa 
turbid,  and  the  orgimic  matter.  The  acid  attacks  the  alkaline  and  eartli 
carbonates,  and  transforms^  them  into  sulphates.  The  water  becomes  alight] 
richer  in  bicarbonates  and  free  carbonic  acid,  whilst  all  organic  mailer 
destroyed.  Seven  parts  of  sulphate  of  alumina  will  purify  as  much  water 
ten  parts  of  rock  alum  or  potaah  alum,  and  the  aolphate  of  alumina  does  o 
introduce  any  alkalinp  sulphate  into  the  clarified  water. 

AtdidoU  to  Phosphorus. — It  is  asserted  by  a  writer  in  one  of  the  late  n 
bers  of  the  Bxtlietin  de  Tkfrupcutiqtte  that  turpentine  ia  a\*ery  useful  antidol 
in  casea  of  phosphorus  poisoning.     What  is  the  explanation  of  this  quality 

The  Dvtermimition  of  Nitrmii  Acid, — In  a  paper  recently  laid  before 
^French  Academy,  M*  Chabrier,  who  has  been  studying  the  different  orid 
of  nitrogen,  gives  these  two  conclusions: — (1)  in  liquids  containinj;? 
the  same  time  nitrites,  nitrates,  and  organic  matter,  the  nitrous  add  of 
nitrites  may  be  detennined  by  the  decolorising  action  which  hyposulpluJi 
of  soda  exerts  on  the  iodide  of  starch,  produced  by  the  reaction  of  til 
nitrites  on  ioilide  of  potassium,  in  presence  of  starch  and  dilute  sulphurl 
udd ;  (3)  in  tho  absence  of  nitrates  and  organic  matter  the  determinati 
can  be  mare  easily  made  by  the  decoloration  of  indigo  solution,  operati]] 
with  the  aid  of  heat,  but  out  of  contact  with  the  air, 

The  PuriJk'Cftioii  of  MetalHr  Bisvndh. — In  the  PharmacetUieai  Journal  fi 
January,  Mr.  C.  TL  Wood  states  that  the  officinal  process  for  the  purificatifl 
of  bismuth  h  m  accordance  with  the  method  indicated  by  most  chemi 
authorities,  GmeUn,  Watts,  and  other  authors  state  that  the  impurities 
bismuth  are  removed  by  fusion  with  nitre,  Schacht^s  experiment*  sui 
ciently  demonstrate  the  possibility  of  removing  the  whole  of  the  arsenic  I 
this  means.  It  is  true,  says  Mr-  Wood,  that,  in  some  fusions,  Schacht  foita 
a  portion  of  the  arsenic  still  remained  in  the  metal ;  but  we  are  not  informft 
what  the  proportions  were  before  and  after,  and  we  have  every  right 
aasume  that,  by  continuing  or  repeating  the  process,  the  whole  might  ha' 
been  removed  in  these  as  in  the  other  cases.  Ilis  own  experiments  ha' 
Bufficiently  satisfied  him  that  the  Pharmacopoeia  method  is  an  evident  o 
for  the  complete  removal  of  arsenic,  antimony,  and  sulphur.  The  mc 
careful  application  of  Marsh's  test  has  failed  to  detect  either  of  the 
Bubstances  in  any  sample  of  the  metal  he  has  pmrified. 

Tha  Prejmration  of  Cerium, — A  note  in  the  Scitidific  Afneriean  for  Fe 
Toary  gives  the  following  as  the  mode  of  preparing  this  metal  adopted  h 
Wohler  I— A  solution  of  the  oxide  in  hydrochloric  acid  is  mixed  with  equi 
parts  of  chloride  of  potassium  and  chloride  of  ammonium,  and  evaporated 
dryness,  fused,  and  poured  out  to  partially  cool^  and  then  coarsely  pulverise 
and  mixed  while  still  warm  with  piectis  of  sodium,  and  the  whole  projects 
into  a  clay  a-ucible  previously  heated  to  redness,  In  this  manner  t' 
cerium  is  reduced,  and  appears  in  the  alag  in  the  form  of  two  pellets,  whio 
can  be  collected  and  fused  into  one 
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Cfierttical  Properties  of  yUrth'^fyfittnn  have  been  tbuB  defined  by 

'.  Tilbergr.  Nitio-glyeerin  (from  the  works  at  StDokholm)  is  decomposed 

Mtei  acted  upon  bj  potassium  hydrate  ;  amongst  the  prodiu'td  of  decom* 

Btion  are  potaadum  nitrate,  glyceHn,  ammonia,  cyanogen^  oxalic,  bumic, 

d  nitroTia  acid.    When  ignited  in  a  vacuum  witJi  copper  oxide  and  copper, 

o  volumes  of  carbonic  anhydride  and  one  volume  of  nitn^gen  are  obtained| 

&om  which  numbers  the  formula  €'311^(^93)50  is  deduced.    Nitro-grlycerin 

SufiolTea  in  concentrated  gulphuric  acid,  f  jrmiu^  with  it  a  new  compound  Jicid 

Brhich  yields  crystalline  salts,    A  combuj^tion  gave  three  Tolumes  of  carbonic 

■MibycLride  to  one  volume  of  nitrogen.   If  nitro-glycenn  is  regarded  as  a  sub- 

■tituted  glycerin,  and  the  relation  between  it  and  the  new  acid  the  same 

pB  that  between  jjrlycerin-sulphuric  acid  and  fflycerin,  the  new  compound 

•rill  be  dinitro-glycerinsulphuric  add. — Oefver*.  of  AkmL  Fdrh.f  1B08,  25j 

Ko.  2,  76 ;  and  Journal /.  Ch.  cv.  2o4  ;  and  CJiennical  AewSf  Jan.  8. 

Preparation  of  EUagtc  Acid  htj  meam  of  GaUic  Acid, — By  heatinp  (says 

J.  Liiwe,  in  the  Chefnieal  News,  Jan.  22)  nearly  to  the  boiling-point  for 

bonis  in  an  aqueous  solution  of  two  equivaienta  of  gallic  acid  and 

f  aiaenic  add,  a  crystalline  precipitate  is  depoBited,  which  ia  none  other 

ellogic  acid ;  the  beet  way  is  to  mix  the  two  acidis  in  the  proportion 

icated  above,  add  water,  evaporate  to  dryness,  heat  in  an  air-bath  to  120° 

extnu^t  with  alcohol  at  fK)**,  which  does  not  dissolve  ellagic  acid.    The 

is  the  following— 


C,,H,,0,,  +  20  ^ 


C^sHp,,  +  6H0. 


oommercial  tannin  there  is  always  gallic  acid,  and  consequently  ellagic 
acid  proceeds  from  it.  A  coW  extract  of  oak  bark  gives  by  degrees  a  yellow 
Kaposi t  of  ellagic  acid,  and  it  is,  indeed,  this  same  acid  which  constitutes 
tiat  gelatinous  covering  which  is  formed  over  tAuned  bides. 

Extraction  of  Sitgar  from  Moltusejf. — At  a  recent  meeting  of  the  French 
Academy  M.  Dumas  exhibit*id  some  cry-^tals  of  sugar  extracted  by  a  process 
of  M.  Margueritte*B  from  molasses.     M.  Margueritte  has  been  enabled  to 
Ktnct  from.  100  kilogtamme«  of  molasses  3d  to  88  kilogrammes  of  true 
BQgar,  which  brings  up  the  total  product  of  the  beet-root  to  25  per  cent. 
Uajfgueritte  treats  the  molasses  by  alcohol  at  85  degrees,  which  diHSolvea 
He  also  obtains  a  supersaturated  solution  of  sugar,     By  project- 
ereA  sugar  into  this  solution  it  crystallises,  and  nearly  double  the 
of  sugar  introduced  into  it  i.*^  obtained  from  it.     Tliia  sugar  only  con- 
one-hundredth  part  of  impurity,  and  can  consequently  be  immediately 
to  the  refining  prooess. — Vide  CimTtpim'Re}uht9y  Feb.  2L 
ic  Acid  dtvompofted  hi/  Planti. — ^Froin  a  large  niunber  of  experiments 
ntly  made,  H,  Boussingault  concludes  that  the  cMorophyE  is  the  agent 
f  decomposition,  and  he  states  that  wherever  the  chlorophyll  exists  it  has 
the  power  of  decomposing  carbonic  acid. 

Th^  Chemical  Food  of  PtanU  —In  the  Comptes-Heiidm  (March  1)  M.  l\Ui- 
||fit  bos  a  note  on  the  emplo>Tnent  of  aea-salt  in  agriculture  which  relates  to 
Ihia  subject,  M.  Pdligot  thinks  that  scientific  agiiculturi^ta  labour  under 
fusions  in  reference  to  the  action  of  salt ;  he  believes  that  in  the  case  of 
|mpenD«able  soils,  through  which  water  passes  slowly,  the  influence  of  salt 
l^^iic  hurtful  to  crops  than  beneficial^     Analyses  hare  shown  bim,  con* 
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trary  to  the  received  opinion,  that  soda  is  present  in  the  ruh  of  pliuits  to 
far  slighter  extent  than  is  generally  helieved.    Moat  cultivated  plants  hkn 
no  soda  In  their  ash  even  when  grown  upon  a  goil  rich  in  this  salt.    M.  F^* 
got  ia  opposed  to  the  notion  that  chloride  of  soditim  undergoes  a  chango  i 
the  soil  by  which  it  first  becomes  carbonate  and  then  nitrate.    In  fiwst,  tha 
only  use  of  brU  which  he  recognises  is  that  due  to  ita  antiseptic  action,  by  ' 
"which  it  retards  the  decomposition  of  ordinary  manures.     This  he  thinks  li  . 
why  English  farmers  add  it  to  ^lano. 

Phefii/i^kkhrncetic  Acid, — The  last  BulUttn  of  the  Royal  Academy  al 
Belgium  contains  a  paper  on  the  relations  of  atoms  in  chemical  moleculesjin 
which  the  author  gives  the  followin^r  mode  of  preparing  the  above  sub- 
stance :  *'  In  a  ilask  of  three  litres  capncity  I  place  24  granamea  of  phenyl- 
monochloracetic  acid,    I  fill  the  flnak  with  dry  chlorine,  and,  having  sealed  I 
the  mouth  ht^rmeticallT,,  I  expose  it  to  the  heat  of  the  sun.    After  fivB  or  edx  I 
hours  the  colour  of  tlie  chlorine  disappeora,  and  1  then  open  the  tiaflk  and  ' 
allow  the  drj^  chlorhydric  acid  to  escape.     The  new  body,  washed  with  cold 
water  on  n  filter,  is  then  transformed  into  a  sodapult,  and  the  solution  of  thia 
aall  is  decomposed  by  pure  chlorhydric  acid.     It  precipitates  an  oily  liquid 
which  partly  solidilieg,  while  the  superaatant  liquid  becomes  tilled  witk 
quadrangular  plate-like   crystals.    These  crystals  are   carefully  removed^ 
dried  with  bibulous  paper^^  and  Tecry^tallised  from  ether." 

M.  Dumas'  Lecture  in  Londoti. — The  Chemical  Society  has  invited  H* 
Dumas  to  lecture  to  us  in  his  own  lang^uage.  The  lecture  will  probably  tihs 
place  in  May,  and  at  the  Royal  Institution.  The  subject  is  not  yet 
nounced. 

The  Hydrogen  Flame  Colour  on  Porvelmn. — The  blue  colour  produced  when 
a  jet  of  hydrogen  is  fdlowed  to  play  against  a  piece  ©f  porcelain  has  been  ex- 
plained in  a  note  recently  published  by  M«  Sallet  He  says  it  is  due  to  the 
presenc*  of  sulphur  in  the  form  of  sulplmte  of  soda  in  the  atmosphere.  If 
we  mistake  not,  Mr.  W.  F,  Barrett  suggested  thia  explanation  two  years 
ago. — \'ide  VImiUuif  February  15. 

Estivaiing  Sitlphur. — A  note  hns  been  published  by  M.  Lefort,  who  states  ^ 
that  ho  uses  aqua  regia  in  the  solution  and  determination  of  sulphur.    He  , 
deacribes  the  action  of  aqua  regia  on  sulphur  to  be,  firstly,  tho  formation  of  | 
chloride  of  sulphur ;  secondly,  the  destruction  of  this  compound  by  nitric 
acid  or  its  derivatives  j  and  consequently  the  regeneration  of  the  chlorine,  the 
evolution  of  nitrous  vapourB,  and  the  farmation  of  sulphuric  acid.     In  prt>» 
portion  to  the  amoimt  of  nitric  acid  present,  is  the  aoluliou  of  the  sulphur 
quickly  arrived  at.     The  most  convenient  mixture  of  hydrochloric  and  nitzie 
acids  for  dissolvinp  sulphur  is  made  with  one  volume  of  the  former  and  three 
of  the  latter.— Vide  Oiemtcrtl  Neiv^,  February  12. 


GEOLOGY  AND  PAL.'EONTOLOGY. 

T^ff  Dmomis  w  2Cew  Zeaktnd.^-'BT.  Julius  Haast  lately  sent  a  paper  on 
the  remains  of  tlie  Dinomithic  birds  in  New  Zealand  to  the  Academy  oi 
Sciences  of  Berlin.    Dr.  Haast  stated  that  the  deposit  in  which  most  of  the 
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PDnm  were  found  was  at  a  depth  of  30  ft.  from  tb©  surface.  From  tbifl  aod 
■ome  other  facts  he  concluded  that  the  differeot  species  of  Dinomis  existed 
in  New  Zealand  before,  during,  and  after  the  great  Glacial  Period,  and  that 
point  of  fact  these  birds,  which  had  conquered  eictemal  conditional  we]fa 
J  eitin^iished  by  man. 

TTfce  TFotiawton  Gold  Medal  and  Donatioji  Fund  of  the  Geological  Society 
haa  been  awarded  to  Mr.  II.  C.  Sorby.  At  the  annual  meeting  the  Presi- 
deDt,  Profeaaor  Huxley,  referred  especially  to  Mr.  Sorby*8  resenrchea  into  the 
fitructuie  of  rocks  and  mineralfi,  and  of  meteorites ;  and  to  his  explanation  of 
the  phenomenon  of  alaty  cleavage,  now  unirersally  adopted,  and  fully  in 
aiXOrdancQ  with  the  reaulta  obtained  by  pbysii-al  inrestig-ators  who  hare 
approached  the  same  question  from  a  very  different  aide.  The  balance  of 
the  proceeds  of  the  Wolhiston  Donation  Fund  has  been  presented  to  Mr.  W. 
Carruthers,  F.O.S.,  of  the  British  Museum,  in  aid  of  his  researches  in  fojs&il 
taoy ;  the  President  in  handing  it  to  Mr.  Carruthers  remarking,  egpecially 
til  regard  to  his  reaearches  on  the  structure  of  fossil  fruits,  that  these  are 
valuable  that  Mr,  Carruthers  might  justly  look  upon  the  award  as  an 
reseion  of  gratitude  for  his  labours.  At  the  same  time,  Prof  Huxley 
observed  that  scientific  gratitude  was  of  the  kind  which  had  been  defined  as 
m  lively  sense  of  favours  to  come. 

Geolofficfd  Survey  of  OAto,  U,  S, — It  ia  intended  to  introduce  a  bill  into 
e  American  House  of  Representatives  to  provide  a  thorough  and  new 
'^geological  survey  of  the  state  of  Ohio.  The  former  survey  was  made  by 
Colonel  Charles  Whittlesy,  Colonid  J.  W,  Foster,  Professor  J.  P.  Kirtlimd, 
Dr.  C.  Briggs,  Professor  W.  W.  Jlathor,  Professor  John  Ijoeke,  and  Dr.  3. 
P.  Hildreth.     The  last  three  named  of  the  above  arc  dead. 

The  Geology  of  C%ina  forms  the  subject  of  a  communication  made  to 
ke  Geological  Society  (Dec.  23)  by  Mr.  T,  W.  KingsmilL  The  sedimentary 
its  of  the  south  of  China  were  described  as  commencing  at  the  base 
a  series  of  coarse  grits  and  sandstones,  having  a  thickueaa  of  about 
13,000  ft,  and  overlain  conformably  by  limestones  and  shales  (with  coal  in 
\^(s  lower  part),  attaining  a  thickness  of  between  0,000  and  8,000  ft.  The 
whole  of  these  rocks  were  described  by  the  author  as  the  *' Tung-ting 
lerieo."  In  the  Nanking  district  this  formation  is  ^^iicceeded  by  sandstones, 
gdiBf  and  eonglomeretes,  which  the  author  ha.s  grouped  together  under  the 
of  the  "  Chung-shan  series."  Its  uppermost  member  contains  beds  of 
lU  and  possesses  an  unknown  thickness;  but  the  remaining  beds  are 
ler  about  2,400  ft  thick,  Mr,  Kingamill  described  In  detail  the  geo- 
il  relations  and  geographical  extension  of  tliese  rock-masses ;  he  then 
a  sketch  of  tlie  superficial  deposits,  which  occupy  an  important  position 
the  geology  of  Chiira,  and  from  the  older  of  which*  Mammalian  bones  and 
teeth  have  been  obtained ;  and  he  concluded  by  stating  that  he  had  been 
imifofmly  unsuccessful  in  hi*  frequeut  searcbys  for  traces  of  Glacial  action. 

Palamdoloffif  of  the  Alpina  I'ef-fiitries.—Hetf  Heui<s,  in  the  second  part  of 
the  great  work  which  he  lately  presented  to  the  Itoyal  Academy  of  Vienna, 
deals  with  the  Actinozoa  and  the  Bryozoa  of  the  Crnsara  beds.  The  beds 
belong  to  a  lower  geological  horizon  tbau  the  coral-beds  of  Castel-Qomberto. 
lo  the  strata  marked  No.  1,  he  has  found  but  a  few  isolated  corals  of  the 
genera  TYochocyatAtttf  AcanthotyathuSf  FhleUum^  and  Trochotniilia,    There 
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are  bIso  two  species  of  Eschai'a,  though  these  are  generally  in  a 
jJTeserved  stAte.  Those  raarke<l  No.  ^  Rbound  in  compound  corals,  ao; 
of  them  of  very  conridemble  size.  The  following  families  predomimU* : — 
CalatnojihyUida^  St/mphf/ttidaf  A^eida^  77utrttnastreifi<f,  and  Fcmgida, 
Forty- nino  Bpecies  were  determined;  and  of  these  eighteen  belonged  to 
Caatel-Gomberto  dif^tinct.  Ther  were  associated  with  numeronii  Brjoioay 
Mpeci&lly  epeciee  of  Lepralia  «nd  Membrampora, 

Is  Eozocfti  a  Mineral  Produdion  f  —  l^rofeaaors  Rowney  and  King  hft^ 
Bg&ln  raiaed  this  question  and  answered  it  in  the  affirmative,  in  a  paper 
iDefore  the  Geological  iSociety  of  London.  It  waa  found  when  the  paper 
been  read  that  all  the  microscopista  who  were  present  dirtertjd  from  the 
cluaion  of  the  authors.  Dr.  Carpenter's  observations,  which  we  reprod' 
Btrongly  supported  the  opinion  he  has  formed  of  the  animal  natiiio 
Eozoon.  Dt,  Carpenter  said  that  he  need  not  repeat  the  grounds  on  whicli 
lie  regarded  thia  aa  an  organic  structure.  He  objected  to  criticiama  unless 
founded  on  examination  of  actual  specimens.  Sir  William  Logan  had  been 
first  led  to  regard  the  Eozoon  as  organic  by  finding  alternations  of  calcareous 
and  fdliceous  layers  in  various  niiuerala,  A  specimen  which  Sir  AMlliam 
had  brought  from  Canada  contained  much  iron,  and  had  the  canal  system 
wonderfully  preserved;  and  it  presented  thia  character,  that  the  larger 
branched  were  in61trated  with  Berpentino,  and  the  middle  branches  wi 
sulphide  of  iron,  while  the  smallest  branches  were  filled  with  cjubonate 
lime,  of  the  aame  nature  as  the  matrix.  It  waa  only  under  a  favourable 
light  that  these  smaller  tubes  w^ere  visible,  as  the  calcite  in  them  was  of  the 
same  erystaUine  character  as  the  surrounding  network.  This  was  conclusiTe 
evidenoe  of  the  structure  not  arising  from  the  mere  infiltration  of  one 
chemical  substance  into  another.  Moreover,  thia  foreign  matter  could  not 
penetrate  the  cleavoge-plftuee.  \Vhen  cut,  some  specimens  had  given  out  a 
strong  odour  of  musk,  which  they  to  some  extent  still  retained,  This^ 
again,  seemed  to  bt?  evidence  of  organic  origin.  He  regretted  that  Professor 
King  had  not  examined  the  large  collection  of  specimena  in  his  ( Dr,  Car^ 
penter's)  collection*  Recent  Forominifera,  when  decalcified,  exhibited  p: 
cisely  the  some  nsbestiforni  layer  round  the  chamber-cast  as  the  f< 
Eozoon*  Different  genera  of  Foraminifera  in  recent  seas  were  infiltrated  hf 
different  mineral?,  which  presented  some  analogy  with  the  condition  of 
fossil  under  consideration.  In  the  great  seas  of  the  present  «lay,  at  van 
depths  and  temperatures,  waa  a  large  extension  of  sarcodic  substance,  and  il 
this  there  were  lihizopodj*  with  and  without  shelU,  but  of  aimilor  I 
structure  ;  and  such  forms  might  have  continued  in  existence  through 
length  of  time,  ao  that  the  occurrence  of  Eozoon  so  far  down  as  Ju 
times  couhl  afford  no  matter  for  surprise.  He  would  «ot  be  astonished  even 
if  such  a  etructuro  as  Eozoon  were  found  in  deep-sea  dreclgings  of 
present  day. 

The  Relaiionsof  Lepidodmdron. — Some  time  since  M.  Brongniart  disco 
R  fossil  cone  containing  both  microspores  and  macrospores,  and  showed  th 
it  bcl(in>f<d  to  a  plant  of  the  Carboniferous  epoch.   It  boa  long  been  sup 
that  l^pido^rohuH  was  the  fructification  of  Lepidodrndtim^  but  n*«  furth 
•  ,  i.li  nee  of  th<>  fact  had  been  adduced  than  that  which  Dr.  J.  I).  Hook 
i,  i:..S.,  had  givyn  by  finding  the  cones  in  the  insides  of  Leindodm 
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ffarcourHi  and  ekffanff  which  could  only  be  conaidered  of  a  Tery  unsatiflfac- 
fcOJT  nature.  1^  a  cone  in  Mr.  E.  W.  Binney's  possession  iti  every  respect 
similar  to  the  late  Dr.  Robert  Browix'a  celebrated  apeciinen  of  TripUaporite^ 
but  having  the  colaran  in  a  more  corapl-te  state  of  preservation,  there  ia 
mort  conclusive  evidence  from  internal  sti'ncturo  thtit  the  Triplmporite  is  the 
6niit  of  Lepidodendron  HarcouriUf  the  pith  vflscular  cylinder,  vaseulur  bundles 
pommunicating-  with  the  leayea  or  scales,  and  the  outer  cylinder  being  the 
■me  in  the  cone  as  in  the  stem,  thus  justifying:  Mr.  Carruthcra'  opinion  that 
tli«  cone  waa  a  Lepidmtrohta.  The  large  aporea  found  in  a  Leptdogtmbw 
deecribed  by  Dr.  Hooker  in  the  second  volume  of  the  Memmrs  of  the 
Geoloffical  Sitrvet/t  ae  well  as  similar  specimens  found  by  the  author  in  coal 
at  Wigan,  and  described  in  the  Qiuirttrhj  Joumnl  of  the  Geotoffival  Society 
for  May  1849,  are  most  probably  both  niacrosporea  of  the  fructification  of 
Zepiihdentironf  and  have  come  from  tbo  lower  portion  of  a  cone,  whilst  Dr, 
6nrwne*s  were  from  the  upper  part  The  same  may  be  eaid  of  Professor 
Morris's  specimen  belonging-  to  Mr.  Prestwieh,  from  Colebrook  Dale^ 
described  and  fi^rured  in  vol.  v,  of  iheTrantactwiu  qf  (he  Gcolftgtcal  Sodetfj^ 
published  in  1840,  which  clearly  came  from  the  lower  portion  of  a  cone 
of  LeptdtMhrndron,  In  the  new  genua  Flenimffiiee,  described  and  figured  by 
Mr.  Carruthers  in  toL  ii.  of  the  Geological  Magasine  for  October  18C5,  there 
ai*  two  kinds  of  sporangia ;  those  in  tlie  upper  part  of  thia  lon^  and  slender 
cone  being  something  like  the  apornngia  of  the  Lepidodendrouy  but  arranged 
in  whorls  and  probably  filled  with  microsporej:,  whilst  the  lowest  scales 
supported  sporan^a  containing  macrosporea,  Thij^  Mr,  Binney  gathered 
firom  much  more  perfect  specimens  than  those  which  Mr.  Carruthera  had  to 
wurk  npon«  Most  certSiinly  the  little  fliittened  discs  which  he  described  as 
tpor&ogia  are  found  on  scales  at  the  base  of  the  cone,  and  not  in  the  middle 
or  upper  portions  of  it,  a^  many  of  the  other  qjecimens  clearly  prove. 
When  Professor  Brongniart'e  paper  is  published  and  drawings  of  his 
specimens  are  given  we  shall,  in  Mr.  Binney*s  opinion,  he  better  able  to 
tmderstand  the  relation  nf  the  genua  Flemingitcs  to  Zfpidudejtdron. — Paper 
tead  by  Mr.  Binney  before  the  Manchetta'  Litenirtj  and  Philofoj)huaI  Sodettf, 
The  Red  Chalk  of  J[t*nHantun. — In  a  paper  before  the  Geological  Society 
Hid  Rev.  T.  Wiltshire  described  the  section  expoae^l  in  Hunstanton  Cliff  as 
showing : — 1.  White  chalk  with  fragment'?  of  Inocerami,  2.  White  chalk 
with  ASiphnoia  parado.n'ca,  having  its  base  undulated  and  tlie  cavities  filled 
up  with  a  thin  bright-red  orgillaceoxis  layer,  resting^  upon  (3)  the  i^d  chalk, 
which  is  divisible  into  three  sections — <»,  hard,  containing  Avicula  ffn/pho' 
mdei  and  Siphtmia  paradoxicOf  and  with  fragments  of  InociTami  at  its  base ; 
h^  hnrdf  rich  in  Belenmtten  j  c,  incoherent  at  its  base,  rich  in  Terehratukt. 
4.  Caratone,  a  yellow,  coAne,  sandy  deposit,  resting  on  a  bed  of  clay,  con- 
tAiiuTig  DO  fossils  in  its  upper  part,  but  with  a  band  of  nodules  containing 
AmmimiieB  Ihthayem  and  other  species  about  thirty  feet  down,  together 
with  ironstone  nodules  like  those  of  the  lower  greensand  of  the  Isle  of 
Wight,  and  bearing  impressions  of  fossils  which  correlate  the  lower  part  of 
the  carstone  with  the  base  of  the  English  lower  greensand.  The  author 
gave  a  list  of  these  fosaOs,  and  also  of  those  of  the  red  chalk,  the  latter 
amounting  to  sixty-one,  and  presenting  a  mLxture  of  forms  belonging  to  the 
kns'er  chalk,  upper  greensand,  and  gault     On  comparison  with  the  gault 
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GfdbyMo/ SoTM^y.— The  foUowla^  li«t  ofc! 
:'!.  Mr.  Beofy  H.  Jenldna,  F.G.B.,  wbo  has  fur  iht  ^tH 
fiM  tktf  fotit  of  Aflristont  SecreUrj,  hiua  been  appointed  to  tlie 

Editor  to  the  Roy&l  Agricaltuml  Society  of  Eo^lond. 
W*  8l  JMmi  FX.S,,  who,  during  the  past  ten  years,  has  Iwjcn  the  Ct 
to  IW  Toikiktre  PhOoeophical  Society'H  MuJieum  at  York,  haa  been  elecl 
t»  1^  fotH  of  AflBisiani  Bccreivjf  Lihrariftn,  nnd  Curtitor^  in  the  room 
Mr.  Jeakina.    2.  Mr.  SkiTlchly^  the  Libraij  Aaeiatant,  has  resign ed^ 
to  •ooompAny  Memni^  iSntu^rman  and  Lord  to  Kgypt.    Mr.  Fred( 
second  son  of  0.  R.  Wattrhout©,  Eaq.,  Keeper  of  the  Geologic 
Britith  Bluiwuin,  hn«  been  <^lccted  in  Mr,  Skertchly'a  stead, 
A  S^Mkhne  m  cour^f  uf  furuuUiott  waa  dej»cribcd  by  Mr,  Jamea  Haswell^ 
•i  ^h»  ■Meting' of  lliM  I'^liiiburKh  Guoloyicftl  .Society,  on  January  21.     Tbia 
oocurrod  nt  it  point  in  the  eoclion  of  the  (■arboniferoua  strata  be- 
EUc  and  St.  Monatu'ts  noar  the  railway  bridjj^o  at  Ardross.    Keatingi 
tt^on  tJie  CarbomfcToiiB  strata  wa*  a  bed  of  tenacious  clay  containing  recent 
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abore  which  wm  hlown  saad,  which  was  washed  down  hy  the  run 
the  clay^  and  depofiit^xl  in  ledges  formed  by  the  projecting^  beds  of  ahale, 
!e  the  siliceous  partades  of  which  the  sand  was  compoaed  were  cemented 
Ui«r»  partly  by  carbonate  of  lime  held  in  Bolution  by  the  rain  water,  and 
red  from  the  ahella  occurntig  in  the  sand  and  in  the  clay,  and  partly 
a  feiTuginoufl  cementing  Diaterial  contained  in  the  latter.  A  hard 
tone  wiw  being  foniied|  not  unlike  one  of  much  older  date,  in  some 
enclosing  one  or  two  recent  shells^  thus  making  the  resemblance  more 
plete. 

new  Cycadmn  fi-Hit  baa  been  described  by  Mr.  W,  Carruther?,  who  has 
it  the  name  o{  Beaniaj  in  honour  of  Mr.  Bean,  the  Bucceasl^iil  explorer 
fosailiferous  beds  of  the  Yorkshire  Oolites.  Mr.  Carrulhers'  attention 
drawn  to  the  apccimon  (in  the  Bean  collection)  in  the  British  Museum 
Mr.  Henry  Woodward.  It  is  from  Phillip's  **  Upper  Shale  ''  at  Scar- 
ugh.  It  is  not  associated  with  any  Cycadeiin  remains  on  tlie  small  slab 
hich  it  occurs,  so  that  there  is  no  indication  to  which  of  the  several 
•pedee  it  belongs.  A  small  fragment,  however,  of  AcrodichUes  Wil~ 
occurs  on  the  slab. — Vide  Geoimjical  MagazkWf  March. 


MECHAXICAL  SCIEXCE. 

Arch, — A    remarkable  experiment  in  the   use  of  concrete  has 

made  on  the  Metrtipolitan  iJistrict  Itailway,    Over  on©  of  the  cuttings 

'arch  of  concrete  has  been  constructed^  of  75  feet  span,  7^  feet  rise,  and 

feet  width,  renting  on  concrete  skewbacks.     The  thickness  of  the  arch  at 

\t  crown  i^3A  feet  and  the  thrust  on  a  section  through  the  crown  doe  to 

the  weight  of  the  structure  alone  is  7  tons  17  cwt.  per  square  foot.     When 

complete,  mils  were  laid  over  the  arch  and  a  train  of  seven  trucks,  weighing 

49  tons,  with  a  wheel  base  of  57  ft'ct,  was  run  over  the  bridge.     Ballast 

weighing  170  tons  was  then  spread  over  the  arch  and  the  train  again  re* 

heatedly  run  over  the  bridge.     The  maximum  average  thrust  at  the  crown 

Miing  the  experiment*  reached  the  high  value  of  15  tons  2  cwt.  per  square 

«0t.    The  arch  showed  no  «gns  of  failure  or  distress.    The  concrete  con* 

Btod  of  gmvel  and  I*ortland  cement  in  the  proportion  of  0  to  I,  and  wa» 

aid  in  mass  on  close  boarding  set  upon  the  centering. 

Centrifv^al  Governor* — Sir  W.  Thomson  baa  designed  a  centrifugal 
governor,  in  which  the  increase  of  centrifugal  force  due  to  increase  of  speed 
produces  the  rt^gulnting  action  without  change  of  radius.  The  centrifugal 
force  is  made  the  normal  pressure  for  a  frictional  arrangement  simply  and 
?tly  resisting  the  rotary  motion.  In  an  instrument  exhibited  at  the  In- 
ite  of  Engineers  in  Scotland,  the  weight  of  the  revolving  masses  and  the 
rer  of  tho  springs  by  which  they  are  controlled  was  so  adjusted  as  to 
an  increase  of  one  foot-jyound  per  second  in  tho  driving  power  for  an 
of  one  per  cent,  in  the  wpeed  above  the  desired  amount. 
CtmaL — Mr.  Fowler,  C,E.,  has  recently  published  in  the  Tirnn  a 
nreful  report  on  the  present  condition  and  prospects  of  the  Suez  Canal, 
which  is  very  favourable  as  to  its  iucoeaa  from  an  engineering  poiut  of  view 
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whidi  daobtbafl  been  exprewod,  be  giree  opinions  founded 
aminntioii  of  the  duta  accumulated  doling  tbe  progresa  of  the  works.  Tbe 
Nile  nlltiTiaia,  which  is  already  perceptibly  altering  the  coast  line  at  Port 
Said,  penetrates  the  westeni  breakwater  in  such  quantities  that  b«  belieTei 
it  will  be  better  to  render  the  breakwater  solid  than  to  keep  the  harbour 
dear  by  dredging.  As  to  the  filling  up  of  the  canal  by  desert  sand,  he 
states  that;  fortunately,  only  about  17  miles  lying  on  either  side  of  Lsko 
Timaah  are  afiected  by  drift  sand  to  an  extent  requiring  consideration*  Into 
that  portion  of  the  canal  310,000  cubic  yards  drifted  in  twelve  montha,  snd 
in  addition  to  the  precautions  taken  by  the  company  of  planting  trees  and 
ihrabs  for  some  distance  on  either  side  of  the  canalj  he  is  of  opiniou  that 
powerful  dredges  will  have  to  be  mAintained  at  this  part  of  the  canaV  to 
keep  the  passn^  dear.  To  protect  the  banks  from  the  ware  of  paadog 
Tonorln  he  recommends  protecting  them  throughout  bj  stone  pitching.  From 
Ibe  Bittor  kkea,  exposing  an  area  of  100,000  acres,  the  daily  evaporation  in 
summer  will  amount  to  the  enormous  quantity  of  250,000^000  cubic  feet, 
and  this  waste  will  hare  to  be  made  up  almost  eutirely  from  the  Hed  Sea, 
Currents  will  thus  be  created  in  the  Chalouf  excavation,  probably  readiingi 
if  not  exceeding,  in  velocity  two  nailes  an  hour.  These  currents  wiU  not  ba 
sufficient  to  inj  lire  the  canal  if  properly  protected,  but  may  retard  or  ssaist 
navigation.  Screw  steamers  are  to  be  allowed  to  navigate  the  canal  with 
their  own  power,  and  other  vessels  are  to  be  taken  through  by  steam  tugs. 
Mr.  Fowler  thinks  the  commercial  success  of  the  enterprise  will  largely 
depend  on  the  willingness  of  traders  to  construct  sailing  ve&sels  with  suflB- 
cient  auxiliary  stcam-power  to  take  them  through  the  canal  and  down  the 
Red  Sea,  and  by  their  means  to  divert  the  large  traffic  now  carried  round  th« 
Cspe. 

Sfmm  CflmV^c— Mr.  Fairlie  and  Mr.  Samuels  are  working  together  in 
the  production  *>f  a  steam -carriage,  or  combined  carriage  and  engine,  fot 
working  the  iTfktfic  on  light  railways  laid  on  ordinary  roads  and  branch 
lines.    The  coinage  and  engine  are  combined  on  a  single  finme,  carried  by 
two  four-whoL'l  bogies,  and  the  wheels  of  the  front  bogie  are  coupled  and 
driven  by  a  pair  of  8-inch  steam  cylinders  supplied  with  steam  by  a  "Field 
boiler.     The  entire  structure  with  80  passengers  weighs  20  tons,  half 
which  is  utilised  as  atlbesion  weight.     The  ratio  of  unpaying  to  paying  loa 
is  only  2Jf  to  1,  and  the  adhesion  is  sufficient  to  enable  the  carriage  to  ascend 
ft  gnidirtit  of  1  in  ID  if  sufhcient  stenin-power  were  provided.     With  the 
cyliuders  proposed  it  would  surmount  gratlients  of  1  in  35  or  1  in  40. 

Anuour  Hate, — An  immense  armour  plate,  12  feet  8  inches  long  by  8  feet 
0  inches  wide  and  5  inches  thick,  was  recently  rolled  at  the  works  of  S 
John  Brown  &  Co.  on  a  new  phm.     In  the  manufacture  of  large  plates 
has  hitherto  been  a  great  difficulty  to  heat  piles  of  the  necessary  wid 
The  pbvn  adoptcfl  for  the  ah<:»ve  plate  was  to  heat  a  comparatively  narro' 
pile  ;  to  roll  it  first  m  the  direction  of  the  width  until  sullicient  breadth 
attained  _;  lastly  to  turn  it  and  roll  it  lengthways.     It  is  expected  that  by 
thiis  plan  plates  8  feet  wide  and  20  to  30  feet  long  will  be  obtained. 

Injntor  Cundenser, — Very  great  interest  has  been  excited  by  an  invention 
claimed  by  Mr.  Morton  and  by  Mr,  Barcky,  which,  if  it  prove  as  successful 
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in  pnuTtice  a^  it  has  done  in  experinieot«|  will  introduce  ft  fundamental 
change  in  the  conBtruction  of  the  condensing  engine.  Hitherto  the  conden- 
aation  of  the  exhaust  steam  has  almost  always  been  effected  in  the  laij^e 
separate  condenser  introduced  by  Watt,  the  condensation -water  beiug  pumped 
out  bjp  a  large  so-called  air-pump.  In  a  few  instances  surface  condensation 
IB  employed,  but  the  bulk  of  the  coodeuding  apparatua  is  then  even  larger 
than  with  Watt'a  condenser,  Mr,  Morton  and  Mr.  Earclay  have  succeeded 
in  dispenBing  with  the  separate  condenser  and  air-pump,  by  a  beautiful 
iipplicatioa  of  the  principle  of  Giflard's  iDJector,  at  the  same  time  reducing 
the  bulk  of  the  condensing  apparatus  to  very  small  dimensions*  In  Gifikrd'a 
injector  there  ore  two  concentric  nozzles,  one  communicating  with  a  boiler 
containinj^  steam  under  pressure,  the  other  with  a  tank  of  feed-water.  The 
ateam  rushing  through  the  trteam  nozzle  condenses  on  the  jet  of  water  and 
oosunanicates  its  vis  viva  to  the  water,  thus  driving  it  forwards  into 
the  boiler.  In  the  injector  condenser  the  exhaust  steam  at  the  moment 
of  condensation  similarly  communicates  its  via  viva  to  the  water  jet 
dueharges  it,  against  the  atmospheric  presaui^,  without  the  need  of 
emplojing  an  air-pump.  A  paper  on  this  condenser  was  read  by  Professor 
Ranldne  before  the  Scottish  Institution  of  Engineers,  which  will  be  found 
la  Eitgmeerm^  of  December  25,  The  chief  results  of  Professor  Rankine's 
«aqpeiimenta  are  given  in  the  following  abstract :-» 

Power  saved  by  dispensing  with  air-pump  ,        ,       1-0  Ind.  H.  P. 
Power  of  engines        .♦.*..     23*8    ^,        „ 
Mean  back  pressure  in  cylinders  .        .        .        ,40 lbs. 'per sq. in. 
Mean  vacuum  in  cylinders  .....    107    ,y       ^j 
Temperature  of  cold  water         ....    47'  F. 
Temperature  of  waste  water       .        .        *        ,    83p  K 

Graphic  deU'rmmation  of  Stress. — ^Ir.  J.  II.  Cotterill,  M.A,,  has  described 
in  Engmmirmfi  of  Janujtry  7,  the  beautiful  graphic  methods  of  obtaining  the 
bending  moments  and  stresses  on  transversely -loaded  sti'uctures,  introduced 
bj  Professor  Culman  of  the  Ziirich  Polytechnic  SehooL 


MEDICAL  SCIENCE. 

Atiion  of  Alkidiite  Suiphtttes  tcheii  irytcted  info  tJw  Vti/ts. — The experimeDta 

rhich  have  been  recoi-ded  by  MM.  Jolyet  and  Cahours  in  the  Archive  de 

^Pkydolaffie  for  Febiniary  are  of  much  importance,  and  show  how  much  yet 

to  be  learned  conconiing  the  phytiiologicftl  action  of  even  mineral 

itancea*    These  chemists  introduced  into  the  veins  on  various  occasions 

of  Boda,  potash,  and  magnesia,  and  they  believe  they  are  justiHed  in 

ig  these  conclusions : — 1.  That  the  injection  into  the  veins  of  noutml 

[tB  (sulphates  of  sodium  or  maguesium)  produces  no  purgation,  tdlhoujujh 

salts  are  active  purgatives  when  introduced  into  the  intestines.     2. 

lese  injections,  hy  their  poisonous  results,  enable  us  tu  distinguish  between 

[the  sulphates  of  the  three  salts.    In  reference  to  this  latter  point,  the  authors 

itato  tlifll  similar  expeiiments  have  been  tried  before  by  M.  Orandeau,  who 
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iiiTesdgAtod  tbe  acticn  of  the  salti  of  sodlmn^  potmaaam,  and  rubidiuoi ; 
Aod  who  showed  (1)  that  godium  salts  lOAjbe  intraduoed  into  theldood 
in  V6TJ  large  doses  without  producing  serious  results ;  (2)  that  the  sslta 
of  potassium  siimlarlj  introduced  are  extremely  poisonous,  and  have  an 
immediate  toxic  effect,  even  in  small  doses.  M.  Bernard*!  experiments  show 
that  the  potassium  salts  exert  their  action  on  the  muscular  tissue,  and  that 
death  caused  hy  injection  of  them  into  the  Mood  is  the  result  of  cessi- 
tion  of  heart  action,  due  to  arrest  of  the  reepxTatoiy  movements.  MM, 
Joljet  and  Cahours  record  numerous  experiments  on  dogs,  which  shew 
conclndirelj  that  the  potassium  salt  has  a  Terr  seriouslj  poisonous  in- 
fluence  on  the  hearty  caui«ing  an  immense  increase  in  its  actiona.  Similar 
experiments  with  sulphate  of  sodium  prove  (I)  that  this  salt  baa  no  pui- 
gatire  effect  in  this  waj ;  and  (2)  that  by  diminishing  the  coogulabilltj 
and  plasticity  of  the  blood,  it  promotes  hemorrhages,  and  retards  dcatrin* 
tion. 

TempettUwt  of  tAe  Btjdy  in  Htath. — Dr.  Sydney  Ringer  gives  an  ahstnei 
of  a  paper  lately  laid  before  the  Royal  Society  on  this  subject  He  gives 
the  results  of  the  experiments  made  by  himself  and  the  late  A.  P.  Stewart. 
The  following  are  the  conclusions.  The  average  maximum  temperature  of 
the  day  in  persons  under  25  years  of  age  Is  99°*1  Fahr.  ;  of  those  over  40, 
OS^-B  Fahr.  There  occuis  a  diurnal  variation  of  the  temperature,  the 
highest  point  of  which  is  maintained  between  the  hours  of  9  a.m.  and  6  P.M. 
At  about  the  last-named  hour  the  temperature  slowly  Bud  continuously 
falls,  tiU,  between  11  p.m.  and  1  a^.,  the  ntaximimi  dcpreanon  is  reached. 
At  about  3  A.M.  it  again  rieesy  and  readiei  -wnry  nearly  its  highest  point  by 
9  A  JL  The  diurnal  variation  in  penoos  under  35  amounts^  oo  an  avenge, 
to  9^  Fahr. ;  but  in  persons  between  40  and  50  it  is  very  small,  the 
mTBrnge  being  not  greater  than  €^'87  Fahr. ;  nay,  on  aome  days  no  variation 
whatever  happens*  In  tbeso  eUariy  people  the  teaperatuie  still  furthet 
di^rs  from  that  of  yomig  patacHW;  ibr  in  «li6  fcnier  the  dioinal  fall  oocun 
at  any  hour,  and  not,  aa  is  tlie  ea«e  wiHi  ymiBg  fi— nni,  during  tke  boon  of 
night  Conceniing  the  infloenoe  of  food  on  ikt  tempcntore  of  the  body^ 
tine  mthon  have  concluded  that  none  oC  tlie  di«i^  variationa  are  in  any 
way  caused  bj  tho  food  we  ealL  The  ei|niiiwia  to  ftove  thia  canclusioQ 
aie  Teiy  nomeinyaa.  Bone  were  made  wi^  tlie  bscaUat^  odms  with  the 
^HMT  aad  left;  bat  aU  point  to  thacendiMMBJnit  stated.  Tbia importaDt 
qMitioQ  tt  TOT  hSij  ditcoased  in  the  aeetioa  devoted  to  it  By  cold  baths 
both  tiM  8Bi£Ke  of  tbo  body  and  1^  deep  pttts  weva  lowered  in  tempeia- 
toMk  Tbe  taosperatiire  oC  the  smftea  wan  m  soom  inplamriii  ladnced  to 
88^  lUkr.;  but  the  heal  so  aoon  letonnd  to  all  pBrts  aa  to  ahov  ^hal  the 
<aUbatbkorv«fyIiltiaimaBai«fi]pntarortk«  Mr.    naeolibitii 

ba^n  a*  tba  aaaaa  booav  and  iMcbed  tb«  amm  aoKMBt  m  «b  those  daya 
wlBB  aa  batkwM  tol«L  By  be«.water  «r  vi^ov  baiha  Uw  iKst  of  the 
body  «MJd  be  idbeJ  very  utmwOmMj.  Tbnwi  m  anmn  nuMiiam,  ■bin 
May  the  gwiiml  bot  baA,  tbe  teropeiatnw  xmikm  tb#  te^t  wm  noted  to 
be  betwM  lOy^Mhl  l(H<>Fahr.-^  ftfTtr  teMpwiNiiL    Tba  body  bci^ 

with  wbai  nfi£ty  baa  wqr  W  >M^  Mfiybj 
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ktioD.     The  experiments  tend  to  proTe  that  hot  batha  in  no  way 
diurtiftl  variation  of  the  temperature, 

ii^httHce  of  Medicamefds  on  the  Heart. — The  ProeeetimffS  of  the  F^wkH 
Sodefy  for  Therapetdics  contains  a  paper  on  this  point  hy  M.  Rordier,  who 
reoommends  that  in  all  therapeutical  experiments  the  sphygmograph  shonld 
!m}  einployud.  By  the  nm  of  this  inatruiuent,  >L  llordier  has  Leen  able 
Steadily  to  diatingniah  between  drug;s  which  iDcreaae  and  those  which  dimi- 
tiiih  the  tension  of  the  yesaeb, 

Lapiandra  and  Leptandriti. —  The  Practiitoner  for  March  jj^vea  an  account 
of  some  experiments  on  these  subetancea  recently  made  by  two  American 
pbysncianB,  Dr.  Adolphua  and  Butcher.  I^^ptandra  ia  the  name  of  a  plant 
belonging  to  the  Scrophtdarerf.  Adolphus  recommends  it  as  a  cholagogfie 
in  doaea  of  two  graina  of  the  root,  or  five  drops  of  Mcrril's  tincture.  He 
BtkVB  it  acta  at  the  same  time  as  a  tonic,  so  that  it  is  possible  and  even  ad- 
yantageoua  to  administer  this  remedy  eren  in  typhus  and  typhoid  with 
much  diarrhoea  (I  [),  as  it  increaaea  the  digestive  power,  and  alao  the 
appetite.  lie  says  that  in  desperate  caaes  of  typhoid,  with  extreme  coilappo, 
and  colliquative  diarrhcEn^  he  has  seen  twenty  doses  of  two  or  three  drops 
of  the  tincture  produce  marvellous  results,  and  bo  attributes  the  action  to 
S  ^keciiic  influence  on  the  portal  circulation.  He  also  lecommeodii,  in  the 
ewly  atagee  of  the  fever,  leptaudrin  one  grain,  and  bicarb,  aodie  two  grain* 
every  hour.  Leptandrin  muyt  be  given  in  doses  of  seven  or  eight  grains  to 
act  as  a  pure  dradic.  In  small  and  medium  doses  it  acts  on  the  liver  and 
pancreas.  He  treata  dysentery  and  cholera  infantum  with  tincture  of  I ept- 
■ndra  and  glycerine,  and  explain  its  good  effects  by  its  supposed  atimulant 
action  upon  the  digestive  secretions  of  the  small  intesttnes,  which  increases 
the  powers  of  nutrition.  Ammonia  in  combination  with  teptandra  relieves 
the  ner%'ous  symptoms  in  infantile  choleraic  diorrhcea.  The  addition  of 
leptnndra  to  quinine  in  intermittent  and  remittent  fevers,  according  to 
Adoipbus,  greatly  increases  the  efficiency  of  the  latter.  He  also  reporta 
that  enhirgements  of  the  abdominal  viscera  are  greatly  reduced  by  the  use  of 
an  iufusion  of  leptandra  and  gentian.  In  obstinate  constipation  of  children, 
ODe^eighth  grain  doses  of  leptandrin  are  rocommunded;  and  the  same  drug 
proves  uselul  to  habitually  constipated  adults  who  become  nllected  with 
biUous  remittent.  l)r.  Datchor  by  no  means  confirms  the  general  con- 
clusions of  Adolphua. 

Affgrrffation  of  Blood-corptades  ut  the  Veueh  m  Fever. — Dr.  C.  H.  Bastian, 

ijaH  University  CoUege,  has  published  some  interesting  observations  on  this 

unt     He  found,  in   a  case  of  nysipelas  of  the  scalp  accompanied  by 

ium  during  life,  that  thia  small  arteries  and  capillaries!  throughout  the 

jy  matter  of  the  brnin  were  more  or  less  occluded  by  aggregated  maases 
of  white  blnod-corpusclea.  The  same  capillary  embolisms  were  met  with 
in  the  kidneys  and  liver^  leading  to  commencing  degenerations  of  these 
OTfans.  From  observations  which  Dr.  Bastian  had  pwviously  made  on  the 
mtcroscopical  characters  of  the  blood  in  cases  of  febrile  disease  associated 
with  high  temprature,  he  was  led  to  believe  that  the  white  corpuscles, 
which  seemed  to  show  an  increased  irritability  in  tin  so  affections,  might 
cohore  BO  as  to  form  masses  capable  of  occluding  sniaU  vesfuls.  He  is  dis- 
P099d  to  attribute  the  delirium  occurring  in  this  and  in  some  other  nmilar 
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febrile  affections  to  these  obliterationa  of  veaseb  in  the  grey  matter 
brain ;  and  be  is  aIbo  disposed  to  think  that  the  albuminuria  60  fre^uenl 
mot  with  in  these  airections  may  be  explained  bj  a  siniilar  aiTection  in 
kidney^    These  observations,  says  the  BritUh  Medical  Jvunialf  open   up 
Qxt«n£dve  field  of  further  patholo^cal  research  and  clinical  deduction^ 

The  Contractiom  of  the  Heart. — In  a  lecture  deHTeT<?d  at  the  Royal 
fititution  on  February  11,  which  formed  part  of  his  course  on  the  *^  InToU 
tary  Movements  of  Animals/'  l>f.  Michael  Foster  exhibited  the  heart  of 
recently  killed  tortoise,  which  heart  was  placed  in  a  platinum  dish,  whelre  it 
continued  to  expand  and  contract  with  great  steadiue!^  A  long  lever 
of  straw  had  its  shorter  end  lixed  in  contact  with  tlie  heart,  so  that  tl 
other  end  of  the  lever  moved  up  and  down  two  inches  with  each  motion 
the  organism,  thus  making  the  motions  visible  to  the  whole  audience, 
motion  of  the  heart  of  another  recently  killed  tortoise  was  made  visible 
the  same  way,  though  in  the  latter  case  the  heart  was  not  i>; moved 
the  body.  The  lecturer  said  that  he  could  not  exhibit  the  heart  of  a 
blooded  animal  in  this  way,  because  in  such  animals  it  ceases  to  beat  wit 
a  few  minutes  instefid  of  hours  after  the  death  of  the  brain,  in  couseqnf 
of  the  rapid  way  in  which  such  hearts  consume  their  nutrition*  C< 
blooded  animals  like  frogs  have  plenty  of  capital  in  the  shape  of  nutrit 
iimde  their  bodies,  and  can  go  without  food  for  a  lou^  time.  When  tbft 
heart  of  a  frog  is  cut  into  two  or  more  pieces  each  part  continues  to  beot^ 
except  the  lowest  point  of  the  heart,  which  exhibits  no  motion  when  it  is 
cut  off.  The  nerves  entering  the  great  muscle,  called  the  heart,  have  ce! 
attached  to  them  after  their  entrance,  and  to  these  nerve  cells,  which 
found  in  idl  partd  of  the  heart  except  the  lower  point,  the  observed  motic 
seem  to  bo  in  some  w^ay  due. 

Skin    Tmue  ajj'tcted  in    Smnn-piu, — Ilerr  Ensmann  has  eatplored  this 
pathological  region,  and  hud  laid  hi::  rcsidtij  before  the  Academy  of  Vienna. 
He  believes  that  the  first  trace  of  the  disease  is  seen  in  the  upper  layer  of 
the  derma,  and  in  the  Midpighian  layer  of  the  epidermis ;  the  blood-vc 
of  the  pnpillm  of  the  derma  exude  liquid  matter,  which  forms  cells  thi 
penetrate  into  the  Malpighiau  layer,  and  form  the  true  small-pox  pu«tul 
The  capillary  follicle  is  only  secondarily  affected,  and  the  capdlary  papil 
hardly  ever  is  involved  in  the  destruction  of  parts.     In  hajmorrhagic  variol 
the  affection  commences  in  the  corium  around  the  capillary  follicle,  and 
penetTtttes  into  the  papilla,  whose  vessels  are  crowded  with  exudative  oorpi 
Bcles.    lie  has  found  no  traces  of  crvptogamic  vegetation  in  any  of  tl 
morbid  specimens,  which  he  placed  in  chromic  acid  for  examinatiom 

Ift/luejtie  of  Pneumogadnc  Nerna^  on  Re^piratimi, — A  paper  by  Herr  V< 
and  Kauber  appears  in  the  report  of  the  Academy  of  Sciences  of  Manic 
It  has  been  concluded  from  previous  experiments  of  other  physiologists  thj 
the  amount  of  carbonic  acid  exhaled  after  sectiou  of  the  nerve  ia  the  B&me 
that  before.  Herr  Voit  and  Dr.  Rauber  find  now  that  this  is  true  only  for  tl 
first  few  hours  after  the  operation.  At  a  kter  period,  when  the  issue  of 
lung  has  begun  to  undergo  a  change,  the  i^uaQtity  of  carbonic  add  dii 
bhes  rapidly,  and  that  of  oxygen  ia  increased. 

Sulphwom  Acid  itt  the  Atmuiepftere. — Mr.  Peter  Speiioer,  in  a  paper  on' 
the  presence  of  this  add  in  the  air  of  ALmchester,  makes  the  foUgi 
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"  Belieying,  as  I  do,  that  the  evils  of  oar  town  smoke  aie  in  a 

lar^r  degree  due  to  the  gases  which  result  from  our  coal  consumption 

to  the  hladt  smoke  which  is  the  one  thing  generally  complained  of  and 

l^^tfllated  Against,  it  occurred  to  me  that  one  of  these  guises,  which  haj»  a  moat 

^pmuciouB  influence  upon  vegetation,  and  which  can  hardly  he  favouxable 

m»  a  ooaifltcknt  breathing  medium  to  animal  life,  could  he  made  visible  in  iti 

to  the  eye.  This  is  fulph  01*009  arid  gaa,  a  very  considerable  product  of 

combustion  of  coal,  containing  2  per  cent,  sulphur  on  an  average.    The 

Miments  I  have  made  have  been  repeated  a<7me  15  to  20  timea,  and  in 

localities ;  the  results  are  evident,  and  they  show  that  the  substance  is 

it  in  the  air  to  a  considerable  extent." — Scientific  Opinion^  March  10. 

GJH  tm  ArUidUe  to  Mropia, — The  following  case,  reported  in  the 

f,  Med.  Cent,  ZtiL  No.  80,  has  been  going  through  the  provincial  papers, 

is  no  doubt  reliable.     A  strong  little  boy,  aged  three  and  a  half  years, 

ik  more  than  the  half  of  a  solution  of  a  grain  of  atropia  in  three  drachma 

distilled  water.    He  immediately  succumbed  to  the  poisonous  influenee. 

eighth  of  a  grain  of  morphia  was  injected  under  the  skin  of  the  foot 

tea  minutes  the  beneficial  effects  of  the  moqjhia  began  to  be  manifested, 

id  in  a  few  hours  the  patient  was  out  of  dauger.    The  pupil  remained 

ited  for  some  days. 

iH/kunce  of  CommoH  Sali  in  wssuditiff  the  Ahsm-piion  of  certoiM  Suhstances, 

-Z'lnstUut  for  March  contains  an  account  of  a  paper  read  before  the 

lemy  of  Sciences  of  St,  Petersburg,  by  MM,  Zaheline  and  Wasailewski, 

'*  On  the  Influence  of  Chloride  of  Sodium  on  the  Absorption  of  Trihasic 

FbcMphate  of  Lime  and  Metallic  Iron."     The  authors  had  conducted  their 

experiments  on  dc^.     The  tacts  seem  to  justify  these  two  condusioDs ' — 1. 

ite  of  lime  when  introduced  into  the  stomach  with  caseine  is  found 

absorbed  in  greatest  quantity  when  the  food  contains  much  chloride 

eodium.    2.  Chloride  of  potassium,  while   it  helps    the   organism  to 

rb  iivm  more  quickly  than  chloride  of  sodium,  also  assists  in  removiug 

metal  through  the  secretions  more  rapidly  than  the  former. 

The  Faihotofficat  Development  of  Lklten. — Sclent ijic  Opinion^  March  17, 

in  a  report  of  a  recent  meeting  of  the  Vienna  Academy  of  Sciences,  states 

that  ilcrr  Dr.  Kohn  described  some  of  his  microscopic  observations  on  the 

lichen  of  scrofulous  subjects.    This  morbid  alteration  of  the  skin  attacks 

i-omly  young  patients,  and  manifests  itself  in  numerous  flat  nodules,  arranged 

gToupa,  and  as  a  rule  more  frequent  on  the  trunk  than  other  parts.   These 

lulea  last  for  several  months,  and  when  they  disappear,  they  leave  a 

itnx  and  an  accumulation  of  pigmentary  matter.    The  essential  patho' 

ical  character  of  this  morbid  condition  is  the  eaustence  of  an  exudation 

within  and  around  the  hair  follicles  and  the  accompanying  sebaceoua 

In  the  first  stages  these  cells  may  be  seen  lying  in  the  vessels,  then 

•make  their  way  to  the  base  of  the  sebaceoua  glands,  and  ultimately 

gain  the  interior  of  the  follicle,  and  completely  fill  it,  expelling  the 

'normal  §ecreting  cells. 

Errors  of  Architects  m  to  VentUaiion, — ^Dr.  Edward  Smith,  who  read  a 
very  lengthy  and  interesting  paper  on  ventilation  before  the  Society  of  Arts 
(Febroaiy  24),  states  tbat  aichitecta  in  regard  to  thia  point  fall  into  error; 
L  In  not  duly  eatimotiDg  the  practical  limits  of  the  law  that  heated  ur 
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asceodfi)  and  the  relation  of  numbers  of  ininaiea  and  sbe  of  rooma 
application  of  tlie  law.     2.  In  not  duly  ci>nsidering  that  air-ehafts, 
under  that  law,  cannot  act  in  all  aeasone,  and  with  or  without  fire  alUce 
S.  In  not  duly  estimating  the  amoimt  of  air  which  can  be  admitieti  b|, 
windows  and  jdoora  alone,     4.  In  not  duly  estimating  the  practical  limit 
to  which  an  entering  current  may  be  carried,  whether  from  one  or  bo  I 
Bides  of  a  room.     5,  In  not  duly  considering  the  effects  of  currents  u] 
Inmates,  and  the  limitation  thus  demanded  upon  the  amount,  forcj^»  aa 
elevation  of  currents-     6.  In  not  duly  eatimatiog  the  inver5»e  relation 
ventdktion  to  temperature  in  ltd  effect  upon  inmates,  and  particularly  uj 
the  old  and  the  young.     7.  In  not  duly  estimating  the  influence  of  tl 
winds,  and  the  impedifiients  of  surrounding  buildings,  &c.,  upon  each 
of  a  building.   8.  In  having  incorrect  views  as  to  the  direction  of  the  ci 
through  ventilators  at  different  elevations. 

Medical  Photographs. — A  contemporary  states  that  among  other 
which  have  been  forwarded  to  the  French  Academy  of  Sciences  to  ctimj 
for  the  Montyon  priz-e  of  1800,  given  for  the  encouragement  of  medJciBo 
surgery,  are  a  collection  of  photogrnphic  studies  of  the  nervous  system 
man  and  several  of  the  superior  animals,  taken  Jrom  sections  of  con{ 
ner?oufl  tissue. 

Medical  Namenclainre, — ^Th©  volume  containing  the  future  nomeQclature 
of  medicine  haa  been  issued  by  the  Royal  College  of  l^hyflicions.  We  think 
it  will  have  to  undergo  revision  at  some  future  time,  for  we  cannot  assent 
to  the  philosophical  principles,  or  th©  ideas  of  precision  involved  in  such 
a  clsflaifi cation  of  stomach  afl'ections  as  the  following :  Pyrosis,  hfeoiatemesia^ 
gastric  ulcer,  vomiting  and  dyspepsia.  Why  has  the  convenient  and  now 
much  employed  tenn  "  gastric  catarrh ''  been  omitted  ?  What  ia  dyspepsia 
OS  diattngiiished  from  pyrosis  P  And  what  ia  vomiting  as  an  individual 
diseoae  of  the  stomach  ? 

Snake  Poimn  and  its  Ciirf.— Several  cases  have  lately  been  recorded  from 
Auetralia.  It  is  said  that  Professor  Ifalford  treats  snake  bitea  auccessfullj 
by  injecting  solution  of  ammonia  into  the  veins !  We  suppose  on  Ihd 
general  prluciple  that  desperate  cases  demand  desperate  remedies. 

Professor  Jlmlei/  continues  liis  course  of  lectures  on  the  *'  ComparotiT* 
Anatomy  of  Vertebrates,"  at  the  Royal  College  of  Surgeons. 


METALLURGY,  MINERALOGY,  AND  MINING. 

AMmyiftg  Silver- Compoiouh  in  the  JVet  IPay.— M.  Sttt«  makes  the  follow- 
ing remarks  on  this  point : — The  mode  of  testing  in  the  wet  way  in  order 
fix  the  standard  of  silver  substances,  aa  established  by  Oay-Lussac,  is  op< 
under  certain  conditions,  to  a  source  of  error,  arising  from  the  solubility 
chloride  of  silver  in  the  very  liquid  to  which  its  origin  ia  due»     This  s«>luti( 
whatever  its  mode  of  production  may  be,  is  precipitat4>d  equally  by  a  dedi 
solution  of  silver  and  by  chlorhydric  a<'id.     The  extent  to  which  this  pi 
pitation  ensues  ia  uncertain.     At  the  ordinary  torapermture,  th«re  may  bo 
Tarlation  of  from  one  to  six  thousandths  in  100  o.c.  of  the  liquid. 
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ticaUj^  it  is  quite  possible,  while  still  preserving  the  simplicity  of  the  wet 
method,  m  invented  by  Qny-Lussac,  to  substitute  a  bromide  for  a  cblorido 
1  in  precipitating  silver,  and  thus  remove  absolutely  those  anomalies  which 
I  bare  been  observed  to  be  attendant  upon  the  use  of  a  chloride  or  of  ehlor- 
j     liydric  acid, — Vide  Chemical  Neim^  Jan.  1. 

^^  Tht  Characters  of  the  Mineral  Kotchoitheiic, — ^The  Duke  do  Leucbtenberg 
^NJently  sent  a  paper  to  the  Academy  of  Science  of  St,  Peteraburg  in  which 
lie  give**  a  comparative  examination  of  the  minerals  hotchoubeite,  kammefertie 
and  pemtine.  The  author  referred  especially  to  the  great  importance  of  an 
optical  examination  of  minerals,  such  m  had  been  conducted  iu  the  re- 
searches of  M.  des  Cloizeaux  and  others.  In  proof  of  this,  he  stated  that 
M.  Kokcharoff,  while  examining  with  a  polariscope-microscope  a  mineral 
brought  from  the  Oural  by  M*  de  Morny,  and  supposed  to  be  kammerite, 
found  that  it  presented  two  optic  axes.  On  this  fact  he  foimded  a  new 
species,  to  which,  in  honour  of  M.  Kotchoubey,  he  gave  the  name  ot 
"Kotcboubeite."  This  mineral,  he  says,  presents  itself  ordinarily  under  the 
of  pyramidal  crystals.  It  is  of  a  reddish  violet,  transparent  in  thin 
ions,  and  translucent  in  thick  ones.  It  ia  flexible,  but  is  hardly  ehtstJc. 
lb  hardness  is  =  2,  its  density  is  2*079,  Divided  into  thiu  plateaaud  heated 
o?er  the  spirit-lamp^  it  becomes  green  without  losing  its  transparency ;  it 
■■mum  111  a  violet  hue  in  cooling.  In  the  blowpipe,  or  imder  a  great  heat,  it 
loan  its  water,  ceases  to  he  transparent,  and  becomes  of  a  yellow  coloiu*.  It 
li  ■itsckcd  by  acida,  and  especially  so  by  sulplmric  acid,— Vide  J^'lmtitid^ 
March  10. 

Mi4tcvlar  Phenomma  in  Iron. — In  a  paper  read  before  the  Royal  Society 
i  in  January,  Mr.  Gore,  F.R.S.,  of  Birmingham,  described  a  novel  phenomenon 
I  in  connection  with  iron  wire.  The  following  abstract  is  given  by  the 
I  MManica  Mcufosine: — A  strained  iron  wire  wiia  heated  to  redness  by  a 
^Airent  of  voltaic  electricity,  and  then,  the  current  being  discontinued,  was 
^■pemred  to  cool.  It  was  obserked  that  there  arrived  a  moment  in  the  pro- 
^Km  of  cooling  at  which  the  wire  suddenly  elongated,  and  then  gradually 
•hotrtened,  until  it  became  perfectly  cold,  reiiminlngj  however,  permanently 
•loDgated,  No  other  metal  besides  iron  exhibited  this  peculiarity,  which 
Ifr.  Oofe  attributes  to  a  momentary  molecular  change,  and  he  points  out 
that  this  change  would  probably  happen  in  large  mosses  of  wrought  iron 
and  would  come  into  operntiou  in  various  cases  where  these  matters  are  sub- 
jected to  the  conjoint  influence  of  ht-at  and  *<trainj  oa  in  various  engineering 
opemtions,  the  destruction  of  buildingH  by  fire,  and  other  cases.  The  pheno- 
menon deservea  a  further  investigation,  aflice  every  fact  relating  to  iron  is  of 
r  importance  to  us. 
1^  JL  CrifKtaUine  Modi/ieaium  of  Silicic  Acid. — In  a  paper  presented  to  the 
Bsiiin  Academy  of  Sciences,  and  subsequently  published  in  PoggendorfTa 
dmmait  >i.  Hell-  Huth  gave  an  account  of  the  above.  There  are  ns  yet, 
he  said,  only  two  forms  of  silica  known  with  certainty  to  exist — one  is  the 
eryatalline  and  the  other  is  the  amorphous.  The  crystalline  silica  is  quartx 
whoso  specific  grnnty  is  *2*0;  the  amoiiibous  form  has  a  density  which  varies 
between  2  2  and  2*3.  The  amorphous  silica  appears  in  nature  as  opal  and 
hyalite;  such  is  also  the  silica  dissolved  by  steam,  and  that  found  in 
organised  bodies.    Ilerr  Jerzsch  tried  to  prove  that  dense  crystalline  silica 
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is  dimorplioiiB  nod  may  also  cryataUiae  in  the  triclimc  eyet^m^  ImI  ^k 
not  been  uoiTei^filly  admitted.  The  opinion  thnt  «liea  of  lowdendl^ 
Always  amorphous  in,  sud  the  author^  erroneoua :  it  exiatd  in  crysteku 
These  CTj'Btals  are  colourless  and  limpid,  with  polished  brilliant  fiiceat 
Their  meaaurement  is  difficult,  because  of  their  small  siie  (hardly  one  milli- 
metre). They  are  arranged  in  groups  of  twos  and  thneea,  and  the  latter 
being  the  most  common,  the  term  Trid^^mite  has  been  given  to  this 
aninerai  li»  system  is  the  hexagonal,  but  xeny  diiTeront ,  from  that 
quartz.  The  fundamental  form  is  the  hexagonal  dodecahedron.  The 
ness  is  equal,  or  nearly  so,  to  that  of  quarts,  and  separate  crystals  ani  xerj 
nure.  The  specific  gravity,  taken  at  from  15^  to  10*'  C,  is  from  2-326  snd 
2'312  to  2*295.  Tridj-mite  is  infusible  in  the  blowpipe,  and  its  blowpipf 
reactions  present  no  remai'kable  features.  The  analysis  of  the  crystsli 
(pounded  in  a  steel  mortar  and  fused  with  carbonate  of  soda)  gaT« 
following  results  in  two  cases : — 

iBt  2nd 

SiHcic  ncid OG-I  95-5 

Oxide  of  iron 10  1*7 

Magnesia  and  alumina     «        ,        ,1-3  1*2 

Loss ^;G8  0^ 

OO'OG  99-06 

The  iron,  the  author  thinks,  was  derived  from  the  mortar,  and  the  otlwr 
elements  from  the  matrix:  in  which  the  crystals  presented  themselves. 

AU&ys  of  Copper  and  Tin. — The  Paris  Correspondent  of  the  Chemkd 
Kew8  (whose  letter,  by  the  way,  is  always  full  of  interesting  details)  states 
thfit  in  a  note  commimicated  to  the  Academy  by  if.  Kiche,  the  foUoving 
facts  concerning  the  alloys  of  copper  and  tin  are  given.  The  questioa  of 
deiL^ity  is  first  taken.  Some  determinations  were  made  upon  bars  of 
metals,  weighing  from  50  to  GO  grms.,  but  the  results  obtained 
imimportant,  owing  to  the  great  difference  which  exists  in  these  all* 
The  same  metals,  reduced  to  fine  powder,  were  afterwards  operated 
when  it  was  observed  that  the  contraction  increases  very  regularly 
very  rich  alloy  in  tin  to  the  mixture  SnCu^^  and  from  this  point  it  in. 
fiuddeoly,  arriving  at  a  maximum,  when  the  copper  and  tin  are  united  i 
the  relfttiou  of  1  to  3.  The  density  dirainiahea  from  this  point,  then  rkei 
again  nearly  regularly  ;  the  density  of  the  richest  copper  alloys  is  inferior  Id 
the  mixture  SnCu^,  which  only  contains  02  j>er  cent,  of  copper.  Beadeii 
this  alloy  may  be  distinguished  from  all  the  others  by  its  properties ;  it  is 
brittle  enough  to  bo  pounded  in  *a  mortar,  and  forms  crystals  of  a  bluish 
tiut,  not  resembliiig  in  the  least  either  copper  or  tin.  M.  Riche  givc^a 
number  of  foraiulse,  expressing  the  composition  of  the  definite  compounds 
which  copper  forms  with  tin  and  their  properties.  Referring  to  liquefactian, 
he  then  ob.4erves  :  "  In  order  to  sepiirate  these  alloys,  the  nmas  should  bo 
moved  about  when  becoming  solid,  to  separate  the  crystals  whilst  forming.*' 
The  fusibility  of  those  alloys  hos  been  determined  by  the  thermo-electric 
pyrometer.  M.  Riche  has  operated  comparatively  with  these  alloys,  and 
with  metftla  whose  fusing  points  have  been  settled  by  various  experimenters. 
Numerous  determinations  ^how  that  the  solidification  of  the  alloys  SnCU| 
and  SnOu^  takes  place  at  a  temperature  somewhere  between  the  fusion  point 
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of  antimanj  imd  tbe  boiling  pomt  of  cadminm.— Vide  Chemical  News, 
Match  6. 

7%M  Mnde  of  Formniion  of  Predtms  Skmei, — One  of  tbe  moet  intei^ating 

pip«f«  ptrewDted  for  ivome  time  to  tbe  Rojal  Society  i«  tbat  wbicb  appears 

r*  the  munber  of  tbe  Procttdingt  juat  issued,  and   wbicb   wfw   read  on 

•ary  18  by  Mr,  H.  C.  Sorby.     It  deals  witb  tbe  natural  structure  of 

•liferent  precious  stones,  and  it  leads  to  the  following-  conclusion  : — On 

wbole,  tbe  various  facts  seem  to  show  tbat  ruby,  sapphire,  spinel,  and 

•aid  were  formed  at  a  moderatelj  high  temperature,  under  bo  great  a 

I      fnre  that  water  might  be  preaent  in  a  liquid  state.    Tbe  whole  stnicturo 

ot  diamond  is  so  peculiar  that  it  can  scarcely  be  looked  upon  as  positive 

erideDoe  of  a  high  temperature,  though  not  at  aU  opposed  to  that  supposi- 

tlo«»-     The  absence  of  fluid-cavities  containing  water  or  a  saline  solution 

does  not  by  any  means  prove  tbat  water  was  entirely  absent,  because  tbe 

lict  of  its  becoming  enclosed  in  crystals  depends  so  much  on  their  nature. 

At  the  same  time  tbe  occurrence  of  fluid-cavities  containing  what  seems  to 

be  merely  liquid  carbonic  acid,  is  scarcely  reconcibble  witb  the  presence  of 

more  than  a  very  little  water  in  either  a  liquid  or  gaseous  form.    '*  We  may 

here  say  that  we  do  not  agree  witb  those  authors  who  maintain  that  the 

curved  or  irregular  form  of  the  fluid-cavities  is  proof  of  tbe  minerals  having 

been  in  a  soft  state,  since  analogous  facts  are  aeon  in  the  case  of  crystals 

df^pof«it«d  from  soltttion/' 
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The  Mean  Temperature  of  the  Superficial  Structure  of  the  Earth  has 
formed  the  Bubioct  of  a  communication  to  the  French  Academy  by  M. 
Bac^uerel.  The  paper  cont*uuB  too  many  detaUa  for  a  full  abstract,  but 
tome  of  its  ojucIumiods  are  of  interest.  IC  saya  tbe  author,  we  take  the  mean 
of  ftre  years,  which  is  the  most  rationftl  method,  we  deduce  tbe  following 
inlncncea: — 1.  The  mean  temperature  presents  but  slight  variations  from 
6  to  21  metres,  and  from  21  to 26  metres.  2.  From  1  to  .30  metres  the  difi'e- 
HSDOe  haa  been  from  1°*36.  But  if  it  is  demonstrated  that  during  the  five  years 
the  mean  tomperatures  have  been  sensibly  the  same  from  0  to  21  metres,  it  does 
BDt  neceoaarily  foUow  tbat  the  temperature  at  these  various  pointa  hss  been 
llitiimary.  To  establish  a  rule  in  tbe  matter,  we  must  investigate  the  vaiiar 
Hona  of  temperAture  in  the  course  of  the  year,  according  to  the  seasons  ^  that  is 
to  nay,  the  ditTerences  between  the  mean,  annual,  maxima,  and  minima.  Tbe 
variations  decrease  to  21  metjvs,  where  they  are  nil;  at  20  moires  tbe 
Tmation  is  half  a  degree;  then  up  to  dC  mMres  there  is  no  variation. 
Tfaua  all  the  earth  strata  have  a  constaot  temperature  at  21,  31,  or  30 
m^tineB.  Where,  then,  shall  we  place  the  stratum  of  invariable  temperature  P 
Li  U  at  21,  at  31,  or  at  36  metres  ?  Or  might  we  not  find  it  still  lower,  if 
we  could  extend  our  observations  beyond  this  point  F 
JL  Sew  Atteftivmetcr,  which  costs  less  than  other  fonns  and  is  boUi 
it^  and  durable,  has  been  described  by  Mr.  W.  Oxley  at  the  meeting 
!|bt'  Mriticht'>»t<>r   Literary   and   Scientific  Society    (February   2),    The 
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anemometer  it*^elf  is  a  circular  box,  11  in.  diameter  aod  2}  in.  deep^  which 
niovee  freely  on  ita  centre  on  a  pivot  at  the  top  of  a  rod  fixed  fiimlj  into  a 
foot  plate,  BO  08  to  prevent  oscillatioii.  The  box  is  boriiontal,  provided  witli 
a  space  on  one  aide,  in  which  is  placed  a  well-tempered  steel  spring,  which 
giyes  a  range  of  2J  in.  from  zero  to  what  representa  40  Ih.  pressure  on  thft 
square  foot  To  this  eprin^^  is  attached  a  brass  rod^  or  rack,  which  works 
the  pinion,  on  the  axJe  of  which  are  placed  two  fingers,  one  live  and  the 
other  deniL  The«e  fing-ere  move  ac^xirding-  to  the  pressure  giTen  (or  moTe- 
ment  of  the  pinion),  and  thu»  the  force  is  shown  by  looking  at  the  dial- 
plate  ;  and  tbt^  figure  to  which  the  live  finger  points  shows  the  present 
force  of  the  wind,  whilst  the  dead  finger  is  opposite  the  figure,  showing  the 
maximum  pressure  that  the  wind  has  attained  during  a  g^ven  period  This 
IS  cHTeet^id  by  a  small  pivot,  or  pin,  at  the  point  of  the  dead  finger  projectiojc 
ahove  the  live  one,  so  that  as  the  live  finger  is  forced  by  the  pressure  it 
caiTies  the  other  with  it,  and  leaves  it  at  that  point  if  the  wind  decreasea. 
In  front  of  the  spring,  in  the  space  already  referred  to,  is  a  anoall  disc 
Rttnched  to  a  rod,  on  which  is  placed  a  wind-plate  of  6  in,  square*  This 
plate  U  kept  to  the  wind  by  a  vane  on  the  opposite  side  of  the  circular  box, 
and  as  its  area  is  just  one-fourth  of  a  square  foot,  the  graduated  dill 
figiire,'^  being  multiplied  by  four,  gives  the  same  result  as  though  the 
were  a  foot  square.  Thi3  size  of  plate  gives  lightness,  and  reduoee 
friction  to  a  minimum.  The  working  parts  of  the  instrument  are  pi 
from  the  weather  by  a  glass  lid  or  cover. 


MICROSCOPY. 

The  Monthly  Microscopical  Journal  constitutes  one  of  the  most  important 
featort^s  of  the  quarter  in  this  department  A  glance  at  it  shows  that  the 
Fellows  of  the  Royal  Microscopical  Society  receive  a  much  larger  return 
for  t'eir  sub&eription  than  they  did  under  the  regime  of  the  old  journal, 
which  was  published  quarterly.  For  example :  let  us  compare,  what  ii« 
strictly  comparable,  the  January  number  of  the  Qumierltf  Journal  of  MU 
aeopical  Scietwe  and  the  numbers  for  January,  February,  and  March,  of 
Mmthltf  Mierotcopicol  JourftaL  The  first  contains  some  ten  or  eleven  artic 
all  good  in  their  way.  The  contents,  merely  in  original  contributions,  of  the 
three  latter  are  as  follows  :^ 

Jfljwwiry. ^-Structure  of  Papiihe  fmd  Termination  of  Nerves  in  Muscle  of 
Common  Frog'a  Tongue.  By  Dr.  R.  L.  Maddox.  With  Plate.— Re- 
lation of  Microscopic  Funp  to  Cholera.  By  Dr,  J.  L.  W.  ThudicuDi. 
— Helioatat  for  rhoto-Micograpby.  By  Dr.  R.  L.  Maddox.  With 
Plate.— Ileliostat  for  Pboto-Micography.  By  lieut.-Col.  J.  J.  Wood- 
ward, M.I>.  U.S.  Anijy  Medical  Department.  With  Plate. — ^A  Modi- 1 
fication  of  the  Binocular  Telescope.  By  M.  Nachet.  Illustrated*— 
The  Vital  Functions  of  the  Deep  Sea  Protozoa.  By  Dr.  G.  C.  WallidL 
— The  Formation  of  the  Blastoderm  in  Crustacea.  By  MM.  Vl 
Beneden  and  Bessels. 
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F'ehruary. — On  the  Clftssification  and  Arrangement  of  Microscopic  Objects, 
By  Jiunee  Murie,  M.D.,  F.L.S.  —  Tmnietaion  Objectives  and  Teat 
Objects.  By  John  Mayall,  Jan.,  F,K,M.S. — Notes  on  Mounting  Animal 
Tis&ues  for  Microscopical  Exftmination-  By  H.  Charlton  Ba^tian,  M.D., 
KR,S.— Some  Undescribed  Rhizoptida  from  the  North  Atlantic  Deposits. 
By  G.  C.  Wallich,  M,D.,  RL,S.— On  the  Construction  of  Object-Glassea. 
By  F.  H.  Wenham- — The  Origan  of  Hearing  in  MoUuaks.  By  M. 
Lacaze-Duthiers. — On  a  New  Infusorium,     By  J.  G.  Tatem,  F.L.S. 

M<trch, — ^The  Address  of  the  Preaident  of  the  Royal  Microscopic^  Society. 
^The  Compoeite  Structure  of  Simple  Leavea.  By  John  Gorham, 
lkl.Il,C*S.— On  the  Construction  of  Object  GliiMea  for  the  Microscope. 
By  F.  n.  "Wenbam. — On  a  New  Growing  Slide.  By  C.  J.  Muller,— 
Chj  Triarthra  Longiseta.  By  C.  T.  Hudson,  LL.D, — Professor  Owen 
on  Magnetic  and  Amcebal  Phenomena,   By  Lionel  S.  Beale,  M,B.,  F.R.S. 

the  Fellows  of  the  Royal  Microscopical  Scxiiety  continued  the  old 
they  would  have  been  famished  during  the  quarter  with  about 
articles,  and  112  pages  of  letter-press.  Under  the  new  orgnnmation 
have  received  their  reports  monthly^  they  have  been  supplied  with  twenty 
)aI  communicationa,  and  they  have  received  exactly  ltK5  pages  of  matter. 
Preparing  Sections  of  7Ve^.— The  following  fornmla  is  given  by  Professor 
itler  in  the  American  Dental  Jterjider.  Procure  a  firesh  pulp,  and  at  once 
it  it  open  from  end  to  end ;  then  lay  it  on  a  slip  cf  gla^  Blightly  coated 
with  balsam  pitch,  and  spread  it  out,  after  slightly  rotmding  the  glass  (some- 
thing like  a  hunter  etretches  hia  coon  skin  on  a  barrel  to  dry)  j  then  remove 
AS  much  of  the  cell  contents  as  convenient,  by  washing  with  a  piece  of 
sponge  and  acetic  acid  or  ether,  rubbing  lengthwise  with  pulp.  This  will 
diow  more  clearly  the  septum  of  filaments^  and  also  show  the  countless 
lings  through  the  pulp  membrane,  where  the  iibrils  pass  out  into  the 
ktine.  These  specimens  will  not  keep  well  for  pennanent  use,  nnlea 
lounted  in  pitch  on  both  sides ;  even  then  changes  take  place. 
A  SubsfUtite  for  a  Nose-piece  is  thus  described  by  Mr.  James  Vogan,  iu 
Gomp  for  January,  but  we  do  not  think  it  will  be  found  very  useful, 
E,:  Divide  the  circumference  of  the  screw,  both  of  the  "  object-glass  "  and 
into  four  equal  parts ;  then  file  awny  all  the  thread  in  two  opposite 
,  leaving  the  remaining  two  opposite  quarters  intact.  It  is  better 
in  practice  to  remove  slightly  more  than  one-fourth  on  each  side,  so  as  to 
allow  free  cleanmce.  The  object-glasis  may  now,  by  placing  it  so  that  the 
ing  portions  of  thread  come  opposite  the  corresponding  gaps,  fee 
pAflsed  into  the  body,  right  up  to  the  shoulderj  xvUhout  Utrmng  it  round  at 
qU:  And  about  one-eighth  of  a  turn  fixes  it  in  its  place  as  firmly  as  if  screwed 
faiu  The  adoption  of  this  plan  does  not  prevent  the  use  of  the  altered  object- 
with  other  instruments,  nor  does  it  preclude  the  use  of  unaltered 
ject-glasBes  with  altered  bodies. 

Mow  to  Count  the  Lines  in  Kohpfi*s  Plates. — The  following  method  is  given 
in  a  late  number  of  SiUinmns  Journal  of  Science,  '*  If  a  cobweb  micrometer 
la  ttsed^  the  micrometer  eye-piece  should  he  firmly  clamped  in  a  stand 
tcrewed  to  the  table,  so  that  the  eye-piece  ia  close  to  the  end  of  the  micro- 
aoope-tube,  but  does  not  touch  it — a  piece  of  black  velvet  being  used  to 
VOL.  Till, — NO.  XiXI.  r 
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complete  the  connection.    The  motioii  of  the  micrometer-fCTew  now 
rounicates  DO  tremor  to  the  microscope^  and  all  dilliculty  "■ 
line*  seen  (whether  real  or  sptiiioiis)  disftppeaTs,''    Still  i  ti 

ifl  the  foUowing-  method : — The  mietxjecope  being  set  up  in  h  diak  ruom, 
though  to  take  a  photograph,  and  the  eye-piece  being  removed,  tho  i 
of  the  bond  to  be  counted  ia  receiyed  on  a  piece  of  plate-gla^a  in  the  phii 
holder,  and  viewed  with  a  focosfdog-glAas,  em  the  field-leu3  of  which 
black  point  is  marked ;  as  the  focuaeing-glaas  is  moved  on  the  plate  from 
ade  to  side,  the  black  point  ia  moved  from  line  to  line.     The  lines  maj 
thufl  be  counted  with  as  much  ease  and  precision  as  though  they  were  Lirge 
enough  to  be  touched  with  the  finger, — Monthly  Microsaipifirtt  Jou 
Februan-. 

Horv  to  Omstntct  Ol^ed-Olaate^. — ^Thoae  who  wish  to  know  not  only  the 
scientific  principles  on  which  the  best  ohject-glaaees  are  made^  but  the  moat 
satisfactory  methods  of  manufacture,  should  read  the  excellent  papers  of  Me. 
K  H.  Wenbam  which  are  now  appearing  in  the  Mmthit/  Micntteopied 
JowfmL 

The  ^lekdt  Club  SoirSe  waa  held  at  UniTendty  College  on  the  oTemn^ 
of  March  12,  It  was  an  fmmenae  success*  More  than  1,500  persona  we» 
present,  and  the  200  micioscopes  on  the  table  were  provided  with  objects 
more  than  usual  interest 

A  new  Grotmny  SlidCf  which  ifl  simple  and  convenient,  is  described  by 
C.  J.  Muller  in  the  Mofiihly  Microscopiml  JounuU  uf  March.     Any  o 
glMB-slIde  ia  piercf^d  with  a  minute  hole,  at  about  thrce-tenthB  of  an  inch 
from  the  cuntre  on  one  side.     \STicn  an  object  under  investi{.'utiuu  ia 
upon  it  inimorsed  in  water,  the  thin  glass  cover  is  so  placed  as  to 
this  hole,  which  may  be  near  the  margin  of  the  disc.    When  it  is  d 
keep  the  specimen  moist  while  off  the  stage  of  the  micr^^scope^  the  slide  is  pi 
in  the  undermentioned  piece  of  apparatus ;  viz.,  a  flat  trough  7  inches 
2^  inches  wide,  with  straight  sides  J  of  an  inch  high.    In  this  the  slide 
placed,  object  uppermost,  with  one  end  (that  nearest  the  hole)  reating 
the  bottom  of  the  vessel  on  one  wide,  and  the  other  end  resting  upon  Ihe 
of  it.     Sufficient  water  ia  put  into  the  vessel  to  admit  of  the  liquid 
within  a  quarter  or  half  an  inch  of  the  glass  cover  on  the  upperm^ 
when  it  will  be  found  that,  by  capillary  attraction,  the  water  on  the  und« 
side  reaches,  beyond  the  centre  of  the  elide,  and  consequently  beyond 
hole  with  which  it  ia  pierced.    In  this  state  the  object  will  remain  moi«t 
long  as  the  trough  contains  a  BufBcient  quantity  of  water.    When  reqi 
to  be  placed  on  the  stage  of  the  microscope,  the  water  is  easily  wiped  o 
without  disturbing  the  object 

Obtaining  JJialonta  from  Guam. — In  a  paper  which  he  read  before 
Natural  Hiatiiry  Society  of  Armagh  on  January  17,  Dr.  Lewis  B,  Mills  sal' 
that  in  the  guano  usually  to  be  had  in  this  country  the  diat43m8  form  a  ver 
small  percentage  of  the  entin^  raiiaa,  and  to  prepare  the  deposit  fr»r  raountin 
in  the  rough,  according  to  the  usual  process,  would  generally  give  very  poo; 
results,  and  discourage  all  except  those  well  skilled  in  manipulntinn.  Ilow* 
ever,  tlie  ni«>st  unproductive  samples  of  guano  contain  some  diatoms,  and  ft 
slides  may  be  prepared  from  the  material^  if  the  process  of  selection 
adopted  in  their  prepamtion.    For  thin  process,  it  is  not  needful  to  urn  en 
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mtric  iicid  in  the  pfeTioas  cleanbg*  than  that  wliicb  mny  be  neeefflAiy  to 
dean  the  dmtoins  themselres ;  and  the  use  of  siilpburic  acid  and  chlorate  of 
&h  h  Dot  required,  as  the  bleaching  of  the  unsig-htlj  foreign  material 
»ald  be  useless.  A  large  drop  of  the  prepared  material  muiit  ho  q)read 
the  edjre  of  a  ghias  elide :  the  appHarance  of  this  under  a  simple  raicro- 
with  a  glfbga  of  one-inch  focus  will  be  that  of  much  dirty  material 
ktnining  a  few  clean  diatoms ;  the  best  of  these  latter  may  h*i  pushed  out 
the  water  by  means  of  a  Eeedle,  and  nicely  arranged  noar  the  centre  of 
le  elide.  The  elide  may  now  be  raised,  and  the  water  may  be  carefully 
Iped  off;  the  turning  of  the  slide  on  its  edge,  or  the  wiping  away  of  the 
water,  wiU  not  disturb  the  diatoms  selected  and  placed,  a^  they  remain 
attached  to  the  glass  sufficiently  firmly  to  admit  of  the  movements  re^jidred. 
In  this  way  the  choice  diatoms  may  be  selected  out  of  many  drops,  and  be 
brfectly  free  from  an  unsightly  speck  mf  the  half-cleaned  foreign  material. 


PnOTOGRAPIlY. 

Phoiocrayon  Process. — Mr.  Sarony,  photographer  to  the  Queeni 
)rough»  has  recently  introduced  what  he  designates  photocrayon 
lite.  They  have  furnished  material  for  discussions  at  the  London 
iphic  societies  and  in  the  journals  devoted  to  the  art.  The  position  of 
r.  Sarooy  as  the  principal  of  one  of  the  lai^st  photographic  estahli&hmenta 
the  kingdom,  and  as  an  artist,  of  skill  and  taste,  has  secured  for  his  new 
lyon  photographs  the  favourable  attention  of  his  brethren.  The  portrait  ia 
tecuted  on  a  glass  plat«  fourteen  inches  in  size,  and  is  an  enlarged  vignette 
an  ordinary  carte  negative.  Tbe  method  by  which  they  are  produced 
ii  rimple  in  the  extreme.  The  negative  is  inserted^  aa  a  slide,  into  a 
magic  lantern,  and  the  enlarged  image  is  thrown  upon  a  sheet  uf  glaaa 
proriously  made  sensitive  by  being  collodiufnised  and  excited  in  a  40-grniii 
mtzate  of  silver  bath.  When  magnesium  ribbon  is  employed  as  the  source 
of  iUumination,  an  exposure  of  half-a-minute  sufFifes  to  impress  an  image, 
which,  after  development  with  a  solution  of  pyrogallic  acid  one  graiui  and 
dtric  acid  one  and  a-haLf  grain  in  each  ounce  of  water,  is  fixed  with 
^hyposulphite  of  soda,  washed,  and  varnished.  In  this  state  it  is  a  trans> 
|iai«nce,  the  whites  of  the  picture  being  represented  by  clear  glass,  and  the 
•hadows  by  a  dark  deposit  of  silver  more  or  less  intense.  It  is  now  backed 
by  a  piece  of  drawing  paper  of  any  desired  tint,  on  which  hatchings  by  a 
crayon  have  been  made  so  aa  to  surround  and,  where  necessary,  merge  into 
le  figure.  The  effect  of  the  whole  is  that  of  a  photograph  on  drawing 
r,  skilfully  finished  in  crayon  or  chalk,  the  hatchings  by  which  the 
letted  subject  merges  intCf  the  gmuud  of  the  picture  conferring  what  ia 
an  *•  artistic"  appearance,  and  conveying  the  belief  that  the  picture 
i^liaa  been  elaborately  worked  upon  by  the  artist ;  whereas  the  hatchings  on 
backing  papers  are  printed  by  hthography.  Jt  is  a  mechanical  method 
producing  art  imitations  of  wrought-up  photogi-nphic  enhu'gements 
''v^dcb  will  probably  be  much  adopted*    The  rough  texture  of  the  backing 
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proper  confers  a  peculiar  and  good  eifect^  and  even  skilled  artista  have  been 
deceived  by  these  bold  imitations  of  elaborate  work. 

Print  If  iff  Photograph  by  MtcJinnical  Means. — The  expense,  lose  of  time, 
and  other  disadrantagod  attendant   upon  the  usual  method  of  printing 
photographs  by  the  agency  of  silver  aalta  have  for  several  yeara  back  acted 
as  an  iu centime  to  h&ve  them  printed  by  mechanical  means,  so  as  to  prorid|fl 
among  other  things,  for  the  wants  of  book  iDustration,    Within  the  ptfV 
few  weeka  a  process    of  printing  photographa   by   means  of  fatty   ink, 
discovered  by  filbert  of  Munich,  has  been  much  spoken  of.     The  complete 
details  of  the  process  have  not  yet  been  puhliahed,  but  as  far  as  it  is  known 
it  has  a  strong  resemblance  to  the  photo-iithograpMc  process  of  M,  Teasie  dn 
Motay.     A  very  thick  plate  of  glass  is  first  coated  with  a  layer  composed  of 
albumen,  gelatine,  and  bichromate  of  potash,  which  is  then  rendered  inaolubla 
by  exposure  to  the  light.     On  the  surface  is  poured  a  similar  aienaitlTa 
layer  of  gelatine  and  bichromate  of  potash^dissolved  in  water.     When  diy, 
the  plute  is  exposed  to  light  under  a  negative,  after  which  it  is  washed  and 
treated  us  a  lithographic  stone ;   for  a  surface   so   treated  possesses  tb« 
property  of  absorbing  water,  and  consequently  reaisttng  the  application  ei^_ 
fatty  ink  in  the  inverse  ratio  of  the  action  of  light,  or  in  proportion  as  tll^H 
light  passing  through  the  negative  has  not  acted  upon  the  sensitive  layef. 
The  photographs  thus  printed  are  said  to  be  very  fine,  and  nearly  a  thousand 
can  be  obtained  from  one  plate. 

PUtm  Paptr  Prinii. — Many  photographers  are  now  employing  pldn  as  well 
as  albiimenised  pRper.  Although  for  several  years  the  latter  has  been  almost 
exclusively  used,  there  now  appears  to  be  a  disposition  to  test  the  capabi- 
lities of  plain  paper  more  thoroughly  than  hits  previously  been  done.  M.  da 
Constant  produces  fine,  delicate,  and  yet  vigorous  pictures  by  employing  b 
stout  paper  sked  with  arrowroot,  sensitijing  in  a  neutral  silver  bath  of 
eight  per  cent.,  and,  when  dv}%  exposing  it  for  ten  or  fifteen  minutes  to  the 
vapour  of  ammonia.  It  is  then  printed,  toned,  and  fixed  in  the  usual 
manner ;  only  the  gold  toning  bath  must  be  alkaline,  and  weaker  than  that 
commonly  employed  for  albumenieed  paper.  When  washed  and  dried,  the 
prints  are  treated  with  a  wami  solution  of  gelatine,  and  are  afterwards 
finished  by  the  appHcation  of  weak  negtitive  varnish. 

JVlpTr  Lime  Light — A  lime  light  of  a  simple  yet  effective  nature  has  re- 
cently been  introduced,  and,  from  the  purity  and  actinic  power  of  the  light| 
it  is  expected  that  it  will  prove  of  great  use  to  photographers.  It  is  thd 
ordinary  oiyhydrogen  or  lime  light,  with  a  slight  difference,  however,  bat 
onje  which,  in  its  re,««ulte,  may  be  fraught  with  importance,  being  nothing 
less  than  a  substitution  of  common  atmospheric  air  for  the  pure  oicygen 
hitherto  employed.  A  stream  of  air  is  caused  to  pass  through  a  gas  flame 
iflsuing  from  a  suitable  humei,  and  to  impinge  upon  the  lime  as  in  the  ordi- 
nary oxy hydrogen  light,  but  the  lime  is  so  arranged  as  to  present  a  number 
of  jagged  edges  to  the  blowpipe  fiame,  in  preference  to  the  smooth  surface 
of  the  common  lime  cylinder.  Lime  of  a  soft  quality  appears  to  answer 
better  than  hard  lime ;  and  magnesia,  mixed  with  lime  and  asbestos,  hai 
also  been  employed  with  advantage.  The  coat  of  the  light  is  thus  reduced 
to  that  of  the  common  gaa  used,  and  as  from  a  given  volume  fif  commoQ 
gaa  a  more  intense  light  can  bo  obtained  in  thia  manner  than  by  the  ordi* 
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uatf  method  of  combustioii,  the  ecotiotny  of  this  lights  when  employed  for 
domofitic  and  other  ordiDanr  lightinf;  purposes,  is  &  subject  which  nieriU  at- 
tention. The  Me^Ts.  Darker,  of  Lambethj  who  hnve  introduced  this  light, 
sre  engaged  in  the  conetraction  of  burners  to  mil  the  various  requirementa 
of  photographers. 

Another  new  Dri/  Process^ — ^Dr.  George  Kemp,  who  is  well  known  as  a 
careful  experimentalist  in  photograpliic  science,  rs  well  aa  a  clear  writer  on 
the  Bubject,  hus  comnnmicated  to  tlie  pngea  of  the  BritUh  Journal  of  Photo- 
ffrnphf  the  details  of  a  diy  prckces?^  which  has  engnged  much  of  his  attention 
Bxsd  whirh  has  yielded  him  highly  eiicces^ful  results.    The  most  efhctent 
preftenations  for  <lry  plates,  according  to  l>r.  Kemp,  are  those  that  contain 
nitrogen.     In  some  of  these  this  element  presents  itself  in  such  wise  that 
the  aggregate  body  may  be  assumed  to  exist  as  a  compomid  of  nitrogen  and 
liydttjgen  combined  with  a  complementary  organic  gronp,  from  wUicb  the 
«Dunonia  hiv,  in 'a  theoretical  point  of  view,  been  eliminated.    In  mast  of 
tlw  owes,  the  ammonia  can  be  liberated  by  familiar  chemical  devices,  and  a 
ooiuidenible  number  of  such  bodies  usually  designated  vegetable  baaed  were 
examined  in  relation  to  their  conduct  as  connected  with  actinic  reactions* 
!Tom  the  experiments  made^  Dr.  Kemp  has  deduced  the  law  that  all  bodies 
rliich  contain  ammonia  in  the  condition  alluded  to  are  more  or  less  eliicient 
rliea  applied  as  preserratire  agents-    From  this  theory  be  has  worked  out 
the  following  process : — On  an  ounce  of  distilled  water  place  twenty  grains 
of  fresh  powdered  cocoa  nib;  mix  and  allow  to  digeiit  for  an  horn*,  no  heat 
iMbing  einploved.     Filter  this  fluid  and  add  two  drops  each  of  glycerine  and 
icial  acrtic  acid.    The  plate,  being  collodiouised  and  excited  as  in  other 
•esse«,  must  be  thoroughly  washed,  after  which  the  preservative  solution 
applied  and  made  to  permeate  all  the  lilm  ;  after  which  it  is  again  sub- 
itted  to  a  thorough  washing,  and  when  dried  by  a  strong  heat  is  ready 
for  storing  or  for  immediate  exposure.    The  sensitiveness  is  nearly,  if  not 
quite,  as  great  as  that  of  wet  plates.     The  picture  U  developed  by  a  two- 
gratn  Bolutiejn  of  pyrograllic  acid  contnining  aiX'tic  acid  and  nitmte  of  silver. 
Danger  of  minf/  India* Hubber. —^Ir,  Samii^^l  P'ry,  in  Phutoijrai>hic  NewSf 
wama  photfjgraphers  against  employing  india-rubber  either  as  a  substratum 
for  the  negative  collodion  iilm,  for  which  it  has  been  much  used  in  certain 
diy  processes,  or  as  a  varnish  for  protecting  the  finished  negative.     It  is, 
says,  a  very  destructible  gum.     Tnder  changes  of  tcrapernture  or  hygro- 
ibic  I'ariation  it  loses  it?  elasticity,  becomes  first  brittle,  and  is  ultimately 
luccd  to  a  brown  p>wder,  having  neither  coherence  nor  any  of  the  pro- 
tics  of  the  original  substance.     In  consequence  of  this  instability*,  many 
itive*  have  been  destroyed. 
Cracking  of  Neffative  Filmn. — Mr.   Matthew  Whiting  having  had  some 
itivcs  which  presented  n  honeycombed  appearance  within  a  few  months 
ir  they  were  taken,  has  restored  to  them  their  original  buuiogeueity  of 
face  by  p<mring  over  them  a  little  warm  alcohol,  which  softened  the 
lirth  and  c;iu:?ed  the  film  to  lie  tint 
,77kc  Truth  of  P}u>totjr(iphy  versus  Artistic  Licence, — Mr.  R.  II.  Bow,  C.E., 
Elinbiirgh,   has  recently  been    applying  the   theodolite    in   ascertain 
a  scientific    manner  the  truth  of  art   as  diBphtyed   in  certain  well- 
known  pictures  by  artists  of  reputation.     The  result  of  this  crucial  test  is 
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tliftt  urthta  are  fc^imd  to  hure  been  tAking  libertiea  with   nattiTe.    Tbe 
decHviti^  in  the  motmtaizis  of  Samuel  Bou^h*s  <^  Loch  Lomond,"  a  pdctoie 
that  has  been  eograred  aod  published  diiring  the  past  year  by  the  Ajkocu^; 
tion  for  the  PromotioD  of  the  Fine  Arts  in  Sootlandf  are  shown  by  Hr.  BWi 
scientitic  test  to  be  exaggerated  to  the  extent  of  fifty  per  cent.     SiinlJarlyt 
comparing  the  famous  picture  by  Mr.  Waller  Paton,  **  Edinburgh  fitno  tbe 
Echoing  Roeka/'  with  a  photograph  taken  fi-om  the  mm&  spot  and  Tended 
by  the  theodolite,  he  finda  that  the  true  elope  of  the  notable  cUbris  of  Salis- 
bury Crags  forma  an  angle  of  thirtyeight  and  a-half  degrees  with  the 
horijcon,  while  the  artist  (one  of  the  highest  standing),  haa  made  it  to  be 
not  less  than  fifty  degrees.     In  like  manner  science  makes  the  moon  t»\ 
subtend  a  certain  angle ;  artistic  licence  makes  it  to  be  seven  and  a-half  1 
times  larger  than  it  really  u,     Aprils  of  this,  in  a  recent  political  pitrodj 
of  *'  The  Fighting  Temerairo/ '  in  which  both  sun  and  moon  are  visible,  ihli 
artist  had  appurently  considered  scientific   accuracy  so  iittlt<  a  matter  oi* 
moment  that  he  had  uctoally  turned  the  crescented  moon,  jn  its  relation  to 
thfi  son,  back  aide  foremost. 

Phdographs  of  Authors. — A  bookseller  in  Paris  has  just  started  a  nori 
idea,  that  of  placing  a  photograph  of  the  author  on  every  book  which  ht^ 
places  in  his  window.    He  has  evidently  studied  human  nature  to  i 
purpose. 


PHYSICS. 

Cohetkn-fiffuret, — In  a  recent  commmiication  on  these  extremely  int^* 
eating  physical  phenomena,  Mr,  Cb^irles  Tomlins^m  gives  an  account  of 
SobstimceB  which  may  be  employed  to  exhibit  cohesion-figures* 
csrbolic  acid,  in  small  fragments^  rotates  on  the  water  surface  with  immense 
Telocity,  Qft*>r  the  manner  of  camphor.  (Camphor  also  may  be  tried,  hat 
the  fragments  should  be  scmpod  from  a  freshly-cut  surface  with  the  podnt  of 
a  pen-kniie.)  If  a  needle  of  the  commercial  acid  be  placed  on  the  water,  it 
darts  about  suddenly,  liquefies,  forma  iuto  a  disc,  from  which  angry*lookiiig 
waving  forked  tongues  proceed,  and  so  it  wastes  away.  K  the  liquid  acid  be 
used,  care  must  be  taken  to  deliver  it  gently  to  the  surface,  or  it  will  dip 
through  and  form  an  inert  globule  at  thu  bottom  of  the  water.  Carbolic  ad.d, 
or  a  mixture  of  this  and  cresylic  acid,  forms  an  active  vigorous  figure,  and  if  a 
drop  be  placed  on  the  same  surface  with  what  is  left  of  the  lavender  figure, 
the  mutiml  attractions  and  repulsions  form  a  surprising  sight.  Cresylic  add 
leaves  dulicate  silvery  tlakes  on  the  surface  of  the  water,  and  in  this  way 
the  presence  of  a  few  drops  per  cent,  of  this  acid  in  carbolic  add  can  be 
detected. — Vide  Chemical  iVVwj*,  No.  447. 

Telescopic  Photftf/raphi/,— The  PhotiMfraphic  Newt  states  that  M.  Schroder, 
of  Hlamburg,  ia  at  present  oct'upied  in  coui=ttr noting  a  telescope  to  be  fitted 
with  cl"K:k~work,  for  photoj^Taphing  the  heavenly  bodies.  The  inatrumeot 
is  so  arranged  that  the  object  to  be  reproduced  \sill  be  considerably  enlarged 
before  it  is  thrown  upon  the  sensitised  plate. 

A  Method  of  VievHHff  the  Solar  Prominences, — At  a  meeting  of  the  Royal 
Society,  in  February,  Mr.   W,  Iluggins  stated  that,  on  the  13th  of  that 
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nrmtli,  h«  hnd  succeeded  m  difftinpruishiQg  the  form  of  a  snlar  promiiieDce. 
A  ffpvctni?copo  was  used;  b  narrow  slit  was  inserted  after  the  train  of 
prisnxs  before  the  object-glaas  of  the  little  telescope.  This  <9lit  limited  the 
light  entering  the  telescope  to  that  of  the  refrangibility  of  the  bright  line 
coinrideiit  with  a  The  slit  of  the  spectroscope  waa  then  widened  BuiH« 
cientJy  to  admit  the  form  of  the  prominence  to  be  seen.  The  spectrum 
Iben  b«cikme  so  impure  that  the  prominence  could  not  then  be  discerned. 
A  great  port  of  the  ligpht  of  refrang^tbilities  removed  far  from  that  of  c  was 
tben  absorbed  by  a  piece  of  deep  ruby  glo^.  The  promiaeace  was  then 
distinctly  perceived. 

MHaU  iti  the  Gnlvanic  Current. — ^The  C'Aewrtcct/iNWfl  (January  1)  describee 
the  following  experiment,  which  has  recently  been  made  by  Hen*  ^^'6hler, 
and  which  i;^  supplementary  to  others  of  a  aimUar  Idndt — Palladiuni  as 
pc»itiv«  »^lectrode  of  two  Himsen's  cells,  immersed  in  acidulated  (sulph. 
acidj  water,  becomes  gradually  covered  with  an  almost  black  film  of 
peroxide  (PdOj).  Upon  lead  and  thalium  brtnvn  peroxide  and  black  oxide 
are  deposited.  Osmium,  in  the  ordinary  porous  condition,  ia  freely  converted 
into  osmic  acid  (OaO^).  If,  na  electrolyte,  a  dilute  Bolution  of  Bodium 
hydrate  is  employed,  the  solution  assumes  a  deep  yellow  colour,  while  on 
^e  negative  electrode  metal  ie  deposited.  The  same  is  the  case  with 
ruthenium.  Osm-iridiura,  in  ita  natural  state,  readily  diaaolvea  in  the 
lUcalinc  electrolyte. 

Houf  to  Take  Oleographs, — Br.  R.  C.  Moffat  has  given  the  following 
account  of  a  method  of  producing  these  interesting  results; — The  oil 
patt^iiis  uiiinjured  can  as  readily  be  transferred  from  the  surface  of  the 
water,  and  permanently  fixed  to  be  placed  in  our  albums,  as  we  can  pour 
water  from  one  vessel  to  another.  No  matter  what  colours  we  deidrc,  we 
obtain  them  of  any  hue  we  please.  They  rivnl  the  most  beautifid 
phs.  The  faintest  tracery  is  brought  out  with  the  moat  perfect 
ty.  Two  well-known  photographers,  to  whom  they  were  ehown, 
declared  they  were  excellent  photo^aphs,  imd  yet  not  a  trace  of  the 
chemicals  photographers  u»e  was  employed.  The  process  con  be  described 
in  three  Unes : — Obtain  the  oil  pattern,  notia  the  time,  lay  a  piece  of  glared 
surface  paper  on  the  pattern  for  au  instant,  take  it  otf,  place  on  the  surface 
of  a  plate  of  ink  for  a  moment,  remove  and  wash  off  the  excesj*  of  ink  with 
water,  and  your  pattern  is  there  as  it  was  on  the  water.  You  now  have  an 
eaquisite  repfew'utation  in  black,  as  fine  m  any  photojjrraph.  A  scarlet  is 
obtained  by  employing  a  solution  of  cochineal  or  any  of  the  scarlet  coal-tar 
urn.     We  have  them  in  orange,  red,  scarlet,  black,  blue,  and  other  tints. 

good  result  is  got  by  first  passing  the  paper  containing  the  pattern  of  oil 
ugh  ink  and  then  through  cochineal.  The  principle  of  tlio  matter  is 
this.  Tho  paper  absorbi  the  oil  at  several  parts  to  the  ticl»sii»n  of  the 
water.  The  ink  colours  the  water  parte,  but  at  the  &ame  time  lints  the  oil  parts 
TWy  faintly,  which  gives  it  the  appearance  of  relievo,  vVny  kind  of  paper 
almoet  will  do.    Tissue,  green,  glazed,  white,  &c.  give  pretty  good  rt»sult«. 

Glmt/or  Ignites. — It  is  stated  that  glass  having  a  density  uf  44  is  now 
mail n fact ured  by  Messrs*  Chance,  the  great  IJirminghftui  firm. 

CV  oj  Tct4^(tphy  in  ABcertmnintj  Lwffitmk.*-M.  Quetelet  has  recently 
laid  before  the  Belgian  Academy  of  iSciences  an  account  of  the  observatioiia 
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made  ia  August  and  September  hai  to  detenrnne  the  difTereneesin  loogitod^ 
between  the  observations  of  Lcjden  and  Brussels.  These  inq^uiriea  hod 
been  made  nt  the  request  of  JI,  Kaiser,  of  the  University  of  Leydim  and  the 
director  of  the  Leydeu  Observatory.  The  method  used  was  that  ofi 
telegrfiphic  signak.  The  two  observatories  determined  to  make  idmul- 
taneous  observations  of  the  same  bodies,  and  to  signal  the  results  to  each 
other.  Relative  to  this  mode  of  determination,  M,  Quetelet  states  that  is 
1853  the  galvanic  method  was  employed  to  determine  the  longitude  of 
Bmsaele  in  relation  to  the  Royal  Observaton'  of  Greenwici.  It  was  the 
first  time,  he  said,  that  this  mode — of  American  origin — was  employed  on 
io  large  a  scale.  The  ent^^i-prise  succeeded,  and  Mr.  jUry  made  it  the  subject 
of  a  memoir  which  appeared  in  vol.  xxiv.  of  the  Proceedings  of  the  Astrano' 
mical  Soeidt/  of  London,  under  the  title  **  On  the  Difference  of  Longitude 
between  the  Obsurvatories  of  Brussels  and  Greenwich,  as  determined  by 
Galvanic  Signali?/'  a  translation  of  which  memoir  appears  in  the  Ajwalct  tk 
T Oh»ervatoire  Royal  de  Bmxclks. 

Hqw  to  mceftftin  the  Hmt  rf  (he  Sfars.-^Mr.  Ilu^gins  a  few  weeks  since 
published  his  de&eription  of  an  ingenious  contrivance  for  this  purpose.  He 
thus  described  how  the  observation  of  temperatnro  wa«  taken  : — *J1jo  ap- 
paratus was  fixed  to  the  telescope  so  that  the  surface  of  the  thermopile 
would  be  at  the  fo<?ftl  point  of  the  object-glass.  The  apparatus  was  allowed 
to  remain  attached  to  the  telescope  for  hour?',  or  sometimes  for  da>^,  the 
wires  being  in  connection  with  the  galvtmometer  until  the  heat  had  become 
uniformly  distjihuted  within  the  apparatus  containing  the  pile,  and  the 
needle  remained  at  zero,  or  was  steadily  deflected  to  the  extent  of  a  degree 
or  two  from  zero.  When  observationa  were  to  be  made  the  shutter  of  the 
domo  was  openedj  and  tlit<  telescope,  by  menns  of  the  iinder,  was  directed  to 
a  part  of  the  sky  near  the  *>tar  to  be  examined  where  there  were  no  bright 
atars.  In  this  t^tate  of  things  the  needle  was  watched,  and  if  in  four  or  five 
minutes  no  deviation  of  the  needle  had  taken  place,  then  by  means  of  the 
finder  the  telescope  wtis  moved  the  small  distance  necessary  to  bring  tha 
image  of  the  star  exactly  upon  the  face  of  the  pile,  which  could  be  aace^ 
tftincd  by  the  position  of  the  star  as  seen  in  the  finder.  The  image  of  tha 
star  was  kept  upon  the  small  pile  by  means  of  the  clock-motion  attached  to 
the  telescope.  The  needle  wa,'^  then  watched  during  five  niinutea  or  longer  j 
almost  always  the  needle  began  to  move  as  soon  as  the  image  of  the  star  fell 
upon  it.  The  telescope  wns  then  moved,  so  as  to  direct  it  again  to  the  aky 
near  the  star.  Generally  in  one  or  two  minutes  the  needle  began  to  retuni 
towards  its  original  position. 

The  Conditrdion  of  Ciomh. — Dr.  Tyndall's  recent  investigations  on  this 
subject  are  of  the  highest  interest  to  physicists.  Speaking  of  toluol,  he 
aays; — "Every  cloud -particle  Los  consumed  a  polyhedron  of  vapour  in  it» 
formation,  and  it  is  manifest  that  the  size  of 'the  particle  must  dejxjnd,  not 
only  on  the  size  of  the  vapour  polyhedron,  but  also  on  the  relation  of  the 
density  of  the  vapour  to  that  of  its  liquid.  If  the  vapom*  were  hght  and 
the  liquid  heavy,  other  things  hvin^  equal,  the  cloud-particle  would  be 
smaller  than  if  the  vapour  were  heavy  and  the  litjuid  light.  There  would 
evidently  he  moi^  shrinkage  in  the  one  caae  than  in  the  other.  These  con- 
siderationa  were  found  valid  throughout  the  experiments.   The  case  of  toluol 
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micf  bo  taken  fw  TPpreaentative  of  n  great  nuralwir  of  others.  The  specific 
gimity  of  this  liquid  U  0°'85,  that  of  water  being  wuhy ;  the  specific  grayity 
of  Ite  TApoiir  is  .'}°-2(5,  that  of  aqueoua  vapour  being  0**6.  Now,  as  the  size 
of  the  cloud-particle  is  directly  proportional  to  the  specific  gravitj  of  the 
Tapowr^  and  inrersely  proportional  to  the  specific  gravity  of  the  liquid,  an 
easy  calculation  proves  that,  af^urning  the  size  of  the  vnpour  polyhedra  in 
Ixith  rases  to  be  the  same,  the  size  of  the  particle  of  kduol  cloud  must  be 
more  thau  h\x  times  that  of  the  particle  of  aqueous  cloud.  It  in  probably 
irapossible  to  tost  this  question  with  numerical  accuracy  ;  but  the  compara- 
tive coarseness  of  the  toluol  cloud  is  strikingly  ruanifest  to  the  naked  eye* 
The  case  is  reprcaentative.  In  fact,  aqueous  vapour  is  without  a  parallel  in 
tlieae  particulars ;  it  is  not  only  the  lightest  of  all  vapoun*,  in  the  common 
acceptation  of  that  term,  but  the  lightest  of  all  gases  except  hydrogen  and 
ammonia.  To  this  circumatauce  the  soft  and  tender  beauty  of  the  clouds  of 
an  atmosphere  is  mainly  to  be  aacrihed.  Tlie  gpherkUy  of  the  cloud-paiticlea 
may  be  immedintely  inferred  from  their  deportment  under  the  luminous 
beams.  The  light  which  they  shed  when  spherical  is  contmuom;  but  clouds 
may  ali40  be  precipitated  in  mWA  llakes,  and  then  the  incessant  sparkling  of 
the  cloud  shows  that  its  particles  RT&pla(es  and  not  spheres.  Some  portions 
of  the  same  cloud  may  be  composed  of  spherical  particles,  others  of  llakes^ 
the  ditference  being  at  once  manifested  through  the  calttmc^  of  the  one  por- 
tion of  the  cloud,  and  the  uncwn^ess  of  the  other.  The  sparkling  of  aucb 
flakes  remintls  one  of  the  plates  of  mica  in  the  Kiver  Rhone  at  it^  entrance 
into  the  Lake  of  Geneva,  when  shone  upon  by  a  strong  sun."' — Paper  rend 
l>efore  lioyal  Society,  March  8. 

A  Form  ofAdinomder  is  described  by  Mr.  Louis  Bing  in  the  Pkottajraphic 
Nwws  for  February.  It  consists  of  a  rectangular  box,  to  one  sido  of  which 
a  square  tulx;  h  applied.  At  the  aperture  of  the  tube  there  ia  a  sHde  with  a 
rectangular  opening,  by  moving  which  he  can  cither  admit  light  into  or 
t'xclude  it  frtDm  the  lube.  One  side  of  the  tube  is  made  of  yellow  non-iulinic 
glass,  and  the  opposite  or  interior  side  is  made  of  white  glass.  By  looking 
through  the  \i  How  glass  one  can  watch  the  action  of  the  light  in  the  tube 
by  t-imple  iti.-?p«'ction.  A  scale  ia  marked  on  the  strip  of  white  gliwa  by 
me«nfl  of  a  standard  lint.  The  side  of  the  hox  to  which  the  tube  is  li.vt'd  is 
made  to  take  off,  and  is  held  in  its  place  by  means  of  four  little  springs, 
like  the  back  of  a  dark  slide.  A  cylinder  is  placed  within  the  box,  against 
which  the  white  glass  of  the  tube  is  pressed,  and  which  is  surrounded  with 
eenaitive  pap»'r.  The  top  of  the  box,  which  has  a  milled  head,  h  also 
made  to  take  nif.  This  milled  head  ia  fixed  to  a  rod  which  paases  through 
the  cylinder,  and  by  means  of  which  the  photographer  can  turn  the  cylinder 
cither  way.  By  unscrewing  this  little  top-piece  he  can  remove  the  milled 
liead,  and  then  the  top  of  the  box.  The  cylinder  can  also  be  lilted  out 
of  the  box  for  the  purpose  of  charging  it  with  sensitive  paper.  This  hi  dona 
once,  in  the  morning,  for  the  work  of  the  whole  day.  After  inserting  the 
cylinder  the  top  of  the  box  is  replaced,  the  milled  head  and  its  little  screw, 
**  Fix  the  sido  with  the  tube,  and  you  have  only  for  every  fresh  exposure  to 
give  a  slight  tuin  to  the  cylinder,  by  menna  of  the  nulled  heud,  in  order  to 
biing  a  fresh  piirt  of  the  paper  foi-ward,  at  the  back  of  the  white  glass," 

, .fUsit^Cii$tni4iry  w  MUaUurgical  Opetatiofu, — M.  Becqucrul  has  recalled 
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the  attention  of  the  French  Acajiemy  to  a  method  projvo.^^d  many  rel 
bj  liim  for  the  scpuration  of  ores  containing  lead,  copper,  anil  eilver. 
general  principle  of  the  method  coasdtftA  iu  th*  i«^nt   of 

"couples  "  composed  of  zinc,  iron,  and  lead,  ft*»o<  j  ])]i\tvfi  of  i 

or  a  piece  of  well-baked  carbon.    The  plates  of  oou-oxidj 
non-metallic  conductive  Kubstancea  ore  put  in  immediate  i  th 

argeutiferotis  mctnlHc  solution,  whilst  the  plat68 of  oxidable  metal  ^re  ptact^ 
In  a  permeable  diaphragm  made  with  untonned  hide.  This  id  titled  with 
salt  and  water,  and  the  plates  are  then  put  in  metallic  communicatian  with 
each  other.  The  mineral  ia  placed  in  the  vessel  containing  the  saUne  solu- 
tion, and  is  rapidly  stirred  by  machinery  for  the  purpose.  The  nunetal 
being depoiiited,  the  liquid  is  decanted  into  other  baain£i»  in  which  the 
couples  are  placed.  Experience  lias  shown,  M.  Becquerel  says,  tl 
process  may  be  well  employed  for  silver  ore^  containing  copper  and 
least  when  sea-salt  is  cheap  and  when  eufficient  wood  exists  iu  the 
bourhood. — Vide  Cornpleii-Ihndtis^  March  1, 

The  Elevtnc  Conditdihiliiy  of  Metals  has  bad  deroied  to  it  a  m< 
■wbicb  haa  been  lately  laid  before  the  Berlin  Academy  of  Sciences  by 
Paalzow,  The  paper  is  one  of  interest.  The  eiperimerits  recorded  by 
author  are  numerous,  and  the  results  obtained  are  of  some  importanoe. 
Many  of  them  confirm  the  views  formerly  expressed  by  Beeu.  Herr  Paal* 
zow  concludes  ijom  hia  researches  that  there  is  no  relation  between  the  con- 
ductibility  for  heat  and  that  for  electricity.  He  has  expeinmented  on  the 
following  substances,  and  found  that  tJiey  have  the  foUuwin^  order  in  r  nnt 
of  conductibility  of  boat  »md  electricity  :—IIeftt:  Mercury,  wnter,  pu 

of  copper,  aulpburic  acid,  sulphate  of  zinc,  solution  of  sea-salt.     Eb.'Ct. j 

Mercury,  sulphuric  acid,  solution  of  sea-salt,  sulphate  of  zinc,  aulphafco  of 
copper,  water. — Vide  Vlmtitutf  Feb.  27, 

The  Mechanical  Uetctitt  of  Glaciirit.*^The  Rev.  Canon  Moaeley,  who 
been  studying  the  movement  of  glaciers,  has  inquired  into  the  foi 
which  impede  the  descent  of  these  masses  of  icei  and  thus  summarises  them; 
— Ist.  The  reaistfmce  to  the  sliding  motion  of  one  part  of  a  piece  of  solid 
on  the  surface  of  anotlier,  which  u  taking  place  continually  tliroughoot 
mass  of  the  glacier,  by  reason  of  the  different  velocities  with  which 
different  parts  move.  This  kind  of  resistance  will  be  called  in  this  paper 
shortness)  Aftciir,  the  umt  of  shear  beinjif  the  pressure  in  pounds  necci 
overcome  tlie  resistance  to  shearing  of  one  square  inch,  which  mav  be 
sumed  to  be  conataut  throughout  the  mass  of  the  glaciers,  i'ndly.  Thft 
friction  of  the  superimposed  laminss  of  the  glacier  (which  move  with  dif- 
ferent velocities)  on  one  another,  which  is  greater  in  the  lower  onen  tUan 
the  upper*  3i*dly.  The  resistance  to  abrasion,  or  shearing:  of  the  ice, 
bottom  of  the  glacier,  and  on  the  sides  of  its  channel,  caused  by  the 
nesa  of  the  rock,  the  projection.^  of  which  insert  themselves  into  its  mi 
and  into  the  cavities  of  which  it  moulds  itself.  4thly.  The  friction  of 
ice  in  contoict  with  the  bottom  and  sides  so  sheared  over  or  abrod^ 
has  gone  into  a  raatliomatical  calculation  of  the  value  of  these  forces, 
he  considers,  as  tlie  result  of  his  inquiries,  that  the  weight  of  a  glacier  is  in- 
sufficient to  nccountfor  its  descent^that  it  is  necessary  to  c<*nceive,  in 
tion  to  its  weight,  the  operation  of  some  other  and  much  greater  force,  wl 
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also  be  Buch  as  would  produce  those  iDtemal  moleeulaf  dlsplacemeots 
nd  those  fitrftins  which  are  ohaerved  actuftUy  to  tska  plact*  in  glacier-ice, 
and  tnuai  therefore  be  prewnt  to  every  part  of  the  glacier  as  ita  weight  ifli 
iwt  moi'e  than  thirty-four  times  aa  great. 

The  MatjmlUTn  of  Chemivnl  Combmations. — ^Herr  Wiedemann  ha«  laid  a 
paper  oil  this  difficult  problem  before  the  Academy  of  Berlin*  Working  on 
Uk«  principle  that  the  salts  of  metals  showing  magnetic  properties  possess 
lho«e  propertiva  ia  some  degree,  Herr  Wiedemaim  baa  found  that  *^  in  all 
the  salts  of  the  dame  metal  which  are  ia  an  analogous  combiuation,  the  pro- 
duct of  the  temporary  magnetism  excited  by  the  magnetic  forei"  iu  the  unit 
of  wt^ight  of  the  salt  by  its  atomic  weight  ia  a  constant  number ;  or»  in 
other  words,  thnt  the  magQetiam  of  an  itkilated  atom  of  one  of  these  aalta  is 
constant.  Sal  La  in  the  solid  state  give  nearly  always  the  same  result,  espe- 
cially  when  they  contain  wnter  of  cryBtallisation.  In  case  these  solid  salts 
contain  no  water  of  crystallisation,  their  atomic  magnetism  is  generally  a 
little  more  feehle :  this  is  especially  seen  in  the  case  of  the  anhydrous  salt 
of  copper.  The  magnetiara  of  the  salt«  of  copper  is  peculiar,  especially  the 
bromide ;  for  here  there  are  two  di&magnetic  bodies  combining  to  form  a 
magneDc  compouud/^ 

Temperature  and  Refraduai, — The  importance  of  conaidering  the  relation 
hetween  these  two  conditions  was  well  show^n  in  a  paper  addressed  to  the 
French  Academy  quite  recently  by  M.  Faye,  who  has  been  writing  on  the 
aubject  of  astronomical  errors  of  observation  in  this  paper.  M.  Faye  said 
that,  with  the  astronomical  insti'uments  of  Gambey,  we  obtained  not  only 
an  immediate  estimate  of  eecondsi  but  even  of  the  tenths  of  aeconds ;  and  it 
ia,  be  observed,  by  seconds  that  the  errors  of  observations  are  to  be  recotded, 
«i|K!cially  obserYations  by  reQexions  in  tho  mercury  bath.  M.  Faye,  in 
^ing  to  discover  the  causes  of  errors  (not  merely  due  to  personal  observa- 
tiODii)^  thinks  be  has  discovered  them  in  the  very  iraperlect  maimer  in 
which  the  corrections  for  refraction  are  made.  In  the  observ  atory  of  Green- 
wich, for  example,  he  said,  the  external  tenipeniture  is  considered,  but  not 
the  temperature  of  the  room  in  which  the  observations  are  being  conducted  j 
thia,  he  aiud,  was  a  most  fertile  source  of  error.— Vide  CompUs-Rendutf 
Much  8. 

What  is  meant  hj  tfie  tertn  *•  CaiJuirmnt  " — At  a  recent  meeting  of  the 
Chemical  Society  of  London,  Mr.  Charles  Tomliui^on  explained  the  sense  in 
whl" '   '  lied  the  new  term  "cathm-iam  "  (from  Ka$ap6sf  pure  or  c/ffow), 

difiii  between  "  clean  *'  in  its  ordinary  and  in  ita  chemical  flense. 

The  tiji^yr  iuuld  not  be  made  chemically  cleim  by  any  process,  whereas  a 
gUus  rod,  cleansed  with  strong  acids  or  alkalies,  and  well  washed,  was 
cheriuf'jdly  clean,  and  no  longer  possessed  tho  power  of  liberating  either  salt 

tJ^Qur  frim  liquids.  The  action  of  solid  bodies  in  deteniiinatiug  these 
he  ascribed  to  the  greasy  film  wliieh,  after  exposure  to  the  air,  they 
to  acquire.  For  this  film,  the  adhesion  of  the  solid  or  vapour  is 
than  it  is  for  the  glass^  and  hence  the  effect  of  the  solid.  To  such 
andeannesa  all  phenomena  of  this  kind  should,  he  though t>  be 
jiitsllied^aild  he  defined  a  nucleus  as  a  liody  which  *^  has  a  stron^r  adhesion 
fat  the  gn5,  or  the  salt,  or  the  vapour  of  a  solution,  than  for  the  liquid 
Ufaioh  holda  it  in  solation.^'  He  repudiated  the  notion  that  temperature  has 
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anytbmg'  to  do  with  the  pbenomenon  of  supersattiratioQ.,  and 
mentfl  in  which  supersaturated  solutions  of  various  suits  were  Icept  ti 
in  cAthftrised  vessels  at  A  temperature  of  10®  F.,  without  cnrsta! 
tAking  place. — SciefUific  Optnnm^  March  17. 

Tht  Life  of  Faraday, — In  the  ProvrrdingB  of  the  Boyal  SociHfj  0 
Dr.  Bence  Jones  has  written  a  very  touching  bloCTapbr  of  Forac 
differs  from  l>r.  TyndaU^s  sketch  in  being  made  up  in  groat  part  of  F 
letters,  ami  in  being  divided  into  chapters  corresponding  to  each  yei 
life. 

A»  Electric  Clock. — The  following  ia  the  specification  of  a  palei 
recently  token  out  by  Mr.  R.  C.  Rapier  of  Westminster.  Two  i 
breaks  are  employed  for  the  purpi'ise  of  making  simultaneous  couh 
object  being  to  secure  certiunty  of  action.  In  order  to  hang  a  pet 
a  bar  of  steel  or  other  metal,  with  one  edge  turned  up,  is  tupjKtrt 
frame.  The  pendulum  stem  does  not  reach  quite  up  to  this  bar,  bul 
pended  on  it  by  two  cheeks  or  plates  fastened  to  the  aidee  of  the 
the  pendulum.  This  bar  is  fitted  with  a  stud  or  pin  midway  betwi 
cheeks,  and  on  this  pin  turns  a  friction  roller  which  offers  far  less  ra 
to  the  working  of  the  pendulum  than  any  kind  of  dead  collar  would  I 

Hxjdroffm  and  raUmlium. — Perhaps  the  greatest  physico-cheniici^ 
very  of  the  quarttT  is  that  by  Professor  Graham,  of  the  undoubted  I 
qualities  of  hydrogen.  The  Master  of  the  Mint  has  demonstrated  tl 
drogen  when  absorbed  by  pftllndium  combine.^  with  it  to  form  an  aUoy 
following  account  of  one  of  the  experiments  lays  the  result  before  our  I 
the  hydrttgen  being  termed  hydmjrenium,  KrperimerU  I, — ^The  wire  Hi 
drawn  from  welded  palladium,  and  was  hard  and  elastic.  The  diam 
the  wire  was  0-462  niilli  metres;  its  specitic  gravity  was  1238,  as  detal 
with  care.  The  wire  was  twisted  into  a  loop  at  each  end,  and  th( 
made  near  each  loop.  The  loops  were  varnished,  so  as  to  limit  abwip 
gas  by  the  wire  to  the  raeaaured  length  between  the  two  mnrlrt 
Btraighten  the  wire,  one  loop  was  iiied,  and  the  other  connected  i 
string  passing  over  a  pulley,  nnd  loaded  with  1-5  kilogramme,  a  weigl 
ficient  to  etraightc-n  the  wire  without  occasioning  any  undue  straiji. 
wire  was  charged  with  hydrogen  by  makinfj^  it  the  negative  electrodi 
small  Bunsen's  batterj-,  consisting  of  two  cells,  each  of  half  alitreia 
city.  The  positive  electrode  was  a  thick  pladnom  wire  placed  side  t| 
with  the  palladium  wire,  and  extending  the  whole  length  of  the  latterl 
a  tall  jar  filled  with  dilute  sulphuric  acid.  The  palladium  wire  I 
consequence,  hydrogen  carried  to  its  surface  for  a  period  of  one  and 
hours.  A  longer  exposure  was  found  not  to  add  aenaibly  to  the  chi 
hydrogen  acquired  by  the  wire.  The  wire  was  again  measured,  (I 
increase  in  length  noted.  Finally,  the  wire  being  dried  with  a  clotl 
divided  at  the  marks,  and  the  charged  portion  heated  in  a  long  narroi 
tube  kept  vacuous  bj  a  Sprengel  iispirator.  The  whole  occluded  hy 
•was  thus  coDected  and  measured ;  its  volume  is  reduced  by  calcolai 
Bar.  700  niilUms.,  and  Therm.  0'^  C.  The  original  length  of  the  palj 
wire  exposed  was  «X)1^144  millima.  (23't)82  inches),  and  its  weight 
gnn.  The  wire  received  a  charge  of  hydrogen  amounting  to  0.*io  ti] 
volume,  meBBuring  128  cubic  centims.,  and  therefore  weighing  0  0114 
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When  the  gas  was  ulUmately  expelled,  tlie  loss,  as  ascertained  by  direct 
weighing,  waa  0*01164  grm.  The  charged  wire  measured  618*0i>.*i  millims., 
fihowing  an  increase  in  length  of  0*7711  millims.  (0-385  inch).  The  increajse 
in  iinear  dimensions  is  from  100  to  101  005 ;  and  in  cubic  capacity,  assuming 
the  expansion  to  be  equal  in  all  directioDB,  from  100  to  104-908.  SupposiDg 
&  two  metals  tuiited  without  any  change  of  volume,  the  alloy  may  there- 
fore lie  said  to  be  composed  of  :^- 

By  Tolame. 

PaUadium 100        or  05-32 

Hydrogenium 4-908  or    4*68 

104-008     100 


ZOOLOGY  ANB  COMPARATIVE  ANATOMY. 

The  Formation  of  the  Blastoderm  m  Cyustacea,^-The  fine  memoir  of  MM, 
Van  Beneden  andBesaelB  on  this  subject,  which  was  lately  presented  to  the 
Academy  of  Belgium,  and  an  abstract  of  which  was  giTen  by  tha  authors 
ia  the  Monthly/  Microicopical  Journal ,  has  been  reported  on  to  the  Academy 
by  the  veteran  physiologist  Schwann.  The  following  is  a  ptirt  of  M. 
Schwann's  report.  'With  regard  to  the  formation  of  the  blastoderm  in  the 
Crustacea  examined,  the  authors  distinguish  two  types:  in  the  tirst,  the 
blaatoderm  is  preceded  by  the  total  segmentation  of  the  Titellus,  which  tirst 
divides  into  two  portions,  each  portion  again  dividing  into  two,  etc.  The 
mthotn  have  occasionally  observed  a  globe  divide  itsdf  into  four  portions 
faatMid  of  two.  In  this  case  the  nucleus  first  divides  iteelf  into  four  parts. 
The  last  globes  which  result  from  these  successiTo  divisions,  and  which,  io 
kny  opinion,  are  true  germ  cells  without  membrane,  are  of  a  pyramidal 
Ihmpe ;  the  base  of  tho  pyramid  is  inclined  towards  the  surface  of  the  egfj^, 
towards  the  chorion,  the  apex  towards  the  centre.  They  are  full  of  nutrient 
globule^s.  Before  the  segmentation  is  completed,  the  globules  pass  towards 
the  apex  of  the  prramids^  then  towards  the  centre  of  the  eggf  while  the 
of  the  p^Tamids,  which  touches  the  chorion  and  conttons  the  oucloua, 
becomiesi  transparent  This  ba^ie  iiimlly  separates  itself  by  stricture  from 
iie  summit,  and  constitutes  the  bla^toderma,  while  the  apices  fonn  a  nutritnit 
lon-eelluiar  mass — the  plasma — in  the  blastodermic  vesicle.  This  plasma 
bo  subsequently  split  up  by  a  totally  ditferent  operation  to  that  of  the 
IBgmentation  of  the  vitelluj.  In  the  second  type  of  the  formation  of  the 
^lAstoderm  very  different  phenomena  present  themselves.  At  a  given 
toint  of  the  surface  of  the  vitellus  a  few  large  cells  present  themselves. 
niej  multiply  by  division,  commencing  with  the  nucleolus ;  then  tho  nucletis 
ivideo;  and  then  the  protoplasm  of  each  cell.     These  cells  being  hut  few 

number,  ftjrm  a  small  zone  under  the  chorion ;  this  zone  spreads,  and 
iially  encircles  the   vitellus,  which   is  thus  placed  in  the  centre,     5L 
van  Beneden,  by  an  ingenious  theory,  succeeds  in  reconciling  these 
types  of  the  formation  of  the  blastoderm,  although  they  ajipear  to 
r  so  widely.    The  vitellus  b  composed,  as  we  have  already  said,  of  the 
lasm  of  the  cell^egg  and  of  the  plasma — that  is  to  say,  of  tho  nutrient 


220 


POPULAR   6CTE90B   KETIEir. 


glolmles  of  the  fatuze  embryo.  After  fecand&tioB  these  two  elememli 
separate,  and  the  dtflerenoe  of  the  pbeoomeiia  arisee  ttom  the  fact  that  in 
certain  animals  the  separatioti  takes  place  afier  the  apgnjentation  uf  the 
oeU-eg'g,  in  others  before  the  ee^entation. — SdetUific  Opim'aitt  Febniaxr. 

Fatma  of  the  Qtitf-Strtam. — The  American  Superintendent  of  the  Comfc 
Suirey  recently  ordered  a  niunber  of  inveetiifationa  to  be  made  onl^H 
point,  and  a  certain  amount  of  work  in  this  direction  has  already  becnflH 
complished.    The  line  of  the  present  fforrey  was  "in  a  section  between  Key 
West  and  HaT&na,  incidentally  with  the  purpoee  of  sounding  out  the  line  . 
for  the  telegraph  cable.'*  Although  the  work  waiS  interrupted,  and  the  cull 
made  with  the  dredge  few^  **  the  interesting  fact  was  disclosed  that  anindl  ] 
life  exists  at  fsrreat  depths,  in  as  grent  a  diversityf  or  as  great  an  abundaDfllf 
as  in  shallow  water/'  By  two  casts  in  two  hundred  and  seyen^  fathoms  oi 
Havanaf  (Tuataoea  and  worms^  numerous  dead  shells  of  gasteropoda  and 
pteropods,  living  terehratuUe^  and  seven  spedes  of  bryozoa,  besides  echini, 
star-fisheS;  and  an  abundance  of  corals,  hydioids,  and  foraminiferje,  were  taken. 
Only  one   species  of  seaweed^  however,  was  mixed  with  this   luxuriint 
ammal  life,  which  corresponds  with  similar  results  of  deep-sea  dredging  a 
the  European  seas,  and  shows  that  "  the  greater  number  of  deep-aea  animab 
must  be  camivarous/* — ^Vide  BnlUtin  of  the  Mumtm  of  Comparative  Zootagf^ 
No.  6. 

Animal  Life  in  water  at  great  presaure. — In  proof  of  Dr.  Carpenters  id«i 
that  the  pre««iire  of  water  has  little  effect  on  the  vitality  of  animals^  M. 
Deville  has  at  bis  laboratory  an  apparatus  erected  by  M,  Coilletet,  in  wbid 
fishes  are  living  under  a  pressure  of  400  atmospheres,  proving  that  the 
greatest  depths  of  the  ocean  may  be  habitable. 

The  Hone  in  pre-Htstoric  time$, — In  his  paper  this  year  communicftted  to 
the  Royal  Society  on  the  fossil  equine  remains  of  the  Cave  of  BmniqiMlf 
Professor  Owen  states  that  the  sum  of  the  several  comparisons  was  to  refer 
the  equine  fossils  from  sedimentary  deposits,  and  both  varietie.«*  from  llw 
Bniniquel  cnve,  to  one  and  the  same  species  or  well-mnrked  race  beUmgug 
to  the  true  horses,  or  restricted  F<ftim  of  modem  m&mmalogists ;  the  i 
vidunls  of  which  race,  with  a  small  range  of  Fize,  probably  due  to  sex, 
less  than  the  average-sized  horse  of  the  present  period,  but  larger 
known  existiog  striped  or  iinptriped  species  of  Asititi^f  Gray. 

Lymphatic  Vessds  i»  tJte  tail  of  Bntrachians, — An  abstract  of 
on  this  subject  by  Herr  Langer  appears  in  a  recent  number  of  Vlt 
Herr  Laniror  has  foimd  that,  in  addition  to  the  canals  which  can  be 
tected  by  injection,  there  are  very  many  other  lymphatic  vessels  whidi 
pass  from  the  part  where  the  injectioii  ends  to  the  border  of  the  fia. 
These  lx)ixlprs  are  clearly  defined,  rectilinear,  and  without  dentations.  Tht 
general  character  of  walls,  and  the  form  of  the  nuclei  in  them,  differ  vety 
Utile  from  those  of  the  capillary  blood-vessels.  The  limiting  envelope  of 
these  lyniphatic  vessels  are,  according  to  Tlerr  Langer,  very  readily  obi?erved» 
In  many  places  they  may  be  Men  freely  anastomosing.  He  states  that  those 
lymphatics  which  end  in  a  cfectnn  may  seem  to  arise  from  the  walls  of  the 
capillary  veseek  where  tbey,  as  it  were,  start  from  a  nucleus.  Herr  Langer 
think;*  that  there  are  many  other  points  in  this  branch  of  [histology  which 
remain  to  be  worked  out.— Vide  Vhustitiit,  Feb.  27. 
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T%e  Zandr  (Lueio  Perca  Zandr)> — Mr.  Frank  Buckland,  writing  in  Land 
^Bl  Waler^  states  th&t  he  bad  received  a  specimen  of  the  Germim  fish,  the 
^flicio  Perca  Zandr."  The  zandr  is  also  Imowu  by  the  name  of  the  "  Pike 
Pferch/*  In  external  appearance  it  re'^mbles  both  the  pike  and  the  perch, 
the  scales  being  particuWlv  pcTch-like  ;  the  weight  of  his  fish  was,  when 
caug-ht  alive,  G^lbs. ;  ita  length  24  inches.  Herr  Brockbardl,  one  of  the 
principal  purveyors  of  good  things  in  Berlin,  has  stated  that  he  shall  be 
very  glad  to  send  him  next  spring  a  ISring  zandr  of  lllk  or  121b,  weight, 
azkd  will  also  procure  young  zandr  and  transmit  to  this  country.  Zandr  of 
tliree  to  four  inches  long  ore  to  be  ha-i  in  Febroary  and  March.  It  is,  he 
belieres,  essentially  a  lake  fish,  and  ia  not  known  to  the  west  of  the  Elbe. 
Although  it  may  be  etilled  a  river  fish,  it  appears  to  flourish  only  in  the 
lake-like  extensions  of  the  Naffel,  Spree,  and  other  rivers  of  this  part  of 
Germany.  It  is  considered  a  gr^at  delicacy  in  Berlin, 
Zoohffical  Society. — The  papers  read  before  this  active  society 
g  the  past  quarter  have  been  both  numerous  and  important.  The 
fbllowing  is  a  brief  aiunmary  of  some  of  the  principal  communicationSi 
given  with  a  view  of  enabling  our  readers  to  see  whether  any  work  haa 
beeD  done  on  their  particular  subject : — Mr.  Sclater  read  a  paper  on  a  collec- 
tion of  birda  from  the  Solomon  Islands,  which  he  had  recently  received 
tlirough  the  courtesy  of  Mr.  Gerard  KreBl,  Curator  and  Secretary  of  tlie 
Australian  Museum,  Sydney,  N.S.W,  The  collection  was  stat^^d  to  be  one 
of  great  interest,  embracing  twenty-one  species,  three  of  which  appeaired  to 
|»a  pieriously  undescribed.  One  of  these,  a  new  species  of  Grakle,  was  pro- 
posed to  be  called  Gracula  Kreffti.  In  concluding  his  paper,  Mr,  Sclater 
made  remarks  upon  the  general  character  of  the  Fauna  of  the  dolomoii 
lalandj!,  which  were  shown  to  belong  zoologically  to  the  Papuan  or  Austro- 
fifalayan  Sub-region  of  the  Australian  Region. — Mr.  Sclater  also  read  the 
iQiird  part  of  a  series  of  papers  on  the  birds  of  the  vicinity  of  Lima,  Peru, 
with  notes  on  their  habits  by  Prof.  W.  Nation,  C,^I.Z.S.,  of  Lima, — Dr.  J. 
E-  Gray  communicated  a  memoir  on  the  families  and  genera  of  Tortoises, 
Terrapins,  and  Turtles,  and  on  the  characters  aiforded  by  the  study  of  the 
akulla  of  these  reptiles.— Dr.  J.  Murie  read  a  note  on  the  sublingual  aperture 
and  sphincter  of  the  gular  pouch  in  tho  Great  Bustard  {Otu  tarda),  as 
obeer\'ed  in  an  adult  example  of  this  speciee  which  had  recenth^  died  in  tho 
8ociety*fl  menagerie. — Dr.  Marie  read  also  a  report  on  the  skulls  of  the 
Eared  Seals  (Oiaria)  collected  by  Lecomte,  the  Society's  keeper,  in  tho 
Palklands,  which  were  shown  to  belong  to  two  species,  Otixria  jubitta  and 
O*  mffregcmn. — Mr.  W.  11.  Flower  read  a  note  on  the  substance  ejected 
from  the  stomach  of  the  male  Wrinkled  Ilonibill  {2ittctro»  c*jrntffntm) 
lately  living  in  the  Society's  Gardens,  concerning  which  a  comnumication 
liad  been  made  to  the  Society  by  Mr.  Bartlelt  at  a  previous  meeting.  Mr. 
Flower  stated  that  the  envelope  in  which  the  ejected  food  was  contained, 
ooosifted  of  tho  entire  epithelial  lining  of  the  stomach  of  this  bird. — A 
communication  was  read  from  Prof.  Owen,  F.R.S.,  **  On  Dinomis/*  forming 
the  fourteenth  part  of  his  series  of  memoirs  on  this  subject.  The  present 
paper  related  chiefly  to  the  craniology  of  the  genus ;  but  contained  also  the 
description  of  a  fossil  cranium  from  the  London  clay  of  Sheppey,  in  the 
edlection  of  the  Earl  of  Eoniskillen,  F.R.S.,  which  I^f.  Owen  considered 
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to  present  combinations  of  Dinomithic  and  modem  StruthiouB  cbi 
and  which  he  characterised,  as  belonging  to  a  new  genua  and  ^>eaefl  < 
fossil  birds,  under  the  name  Dasomi*  Lnndinemit. 

South  American  Oxen, — ^At  a  very  recent  meeting  of  the  French  Actkdem; 
of  Sciences,  M,  de  Quatrefagea  presented  a  memoir  written  bj  M*  Saoiaii 
on  a  peculiar  group  of  oxen  found  in  South  America.  The  cranium  of  this 
supposed  new  family  has  been  examined,  and  Tarious  naturalists  who  havs 
seen  it  have  regarded  it  as  a  monstroeity.  But  M.  Sanson  says  that  if  It 
is  a  monstrosity  it  is  capable  of  perpetuating  itself,  since  it  is  represented 
in  South  America  by  largo  flocks  of  cattle*  In  Mexico  it  is  particularly 
abundant,  and,  thanks  to  a  correspondent  in  that  country,  M.  Sanson  hai 
obtained  photographs  of  the  new  species. — ComptvJi-Bnidtts^  March  8, 

The  Digestive  System  in  Orihopiera  forms  the  subject  of  a  memoir  pre- 
sented to  the  Kuiserlivhe  Akademie  of  Vienna,  by  Herr  Von  GraW.  TTw 
Tentriculus  and  pro- ventli coins  have  been  especially  dealt  with  in  thii 
memoir,  which  has  as  yet  only  been  published  in  abstract. 

A  Neic  Btiiidk  Leech. — Some  time  ago  Dr.  J.  E-  Gray  announced  tha 
dLscover}*  in  this  country  of  Trocheta  subvindis.  Nothing  was  since  heaid 
of  the  presence  of  thia  annelid.  But  now  Mr.  Henry  Lee  and  some  ol  hii 
friends  have  established  beyond  question  that  it  is  a  British  species.  A 
long  account  of  the  diflcorery  is  to  bo  found  in  Lami  and  Wat^r,  March  13, 
by  Mr.  Henry  Lee. 

The  Pacinian  Corpttseles, — The  structure  of  these  bodies  has  been  studied 
by  Prtjfessor  Ciaccio^  who  has  just  published  along  and  admirably  illustratad 
memoir  upon  it  The  conclusions  arrived  at  are  chiefly  as  to  the  relation  of 
the  nerve  to  the  club-shaped  centre.  This  relation  is  one,  according  to  the 
author,  of  continuity.  Ho  does  not  admit  the  existence  of  either  a  loop  or  ft 
coil. 

77ic  Tussues  of  (he  Spmige. — ^Somo  curious  experiments  on  the  graftii 
sponges  one  on  the  other  were  lately  made  by  M.  L^on  Vaillant. 
conducted   hia   observations  principally  on   Tethea   hjiu^trium^    and 
that  the  vitality  of  ite  cortical  is  greater  than  that  of  its  medullary  sub- 
stance.   Grafting  from  iDdividual  to  individual  is  easily  effected. — O 
MenduSf  Januar}'. 

The  Gi'ophie  Method  Applied  to  the  Moueinefit4  of  ItiMcU.'^'M..  Marey 
been  making  the  wings  of  insects  record  their  form  and  rapidity  of 
ment,  something  in  the  way  in  which  he  baa  made  the  heart  do  the 
thing  in  his  cardiograph. 

Fre^ih-ivater  Cnt^taom. — Those  who  can  procure  abundance  of  cray-fiih 
will  be  glad  to  know  where  they  can  find  an  elaborate  memoir  on  the 
anatomy  of  this  animal.  They  should  consult  the  Annal^^  des  Scieti€ti 
A'atiirelleSf  tome  x.  18(18. 

Tfiarthm  iongi^eta. — An  interesting  paper,  aceompanied  by  a  plate,  an 
this  species  appears  from  the  pen  of  Dr.  C.  T,  Hudson  in  the  Monihijf 
Mtcroncopicai  Journal  for  March. 

A  New  Jufmorimnf  to  which  its  discoverer,  Mr.  J.  G.  Tatem,  has  given 
the  name  of  Vatimln  citiaia,  has  been  described  in  a  paper  in  the  MmdhUf 
Microscoptcai  JoumrU  for  February.  A  coloured  plate  delineates  the  dif- 
ferent stages  of  development  and  various  phases  of  Efe  of  the  new  creature. 
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THE  SERTULAHIAX  ZOOPHITES  OF  OUR  SHORES. 

BY  THE  REV.  THOStAS  HINCKS,  B.A. 
[PLATES  XLV.  and  XLVL] 


MONGST  tho  rejectamenta  wliioli  strew  the  shorts  after  a 
*sh  breeze  and  a  roticrh  tide,  there  are  few  tbinirjJ  niore 
likely  to  arrest  the  eye  and  win  the  admiration,  even  of  the 
least  observant,  than  the  coral  lines,  which  mingle  their  light 
wad  flexile  forms  with  the  tangled  masses  of  weed  or  lie  in 
graceful  tufts  upon  the  sand.  With  the  uninitiated,  their 
plant-like  configuration  passes  as  conclusive  evidence  of  their 
vegetable  nature ;  and  the  non-scientific  world  now,  like  the 
men  of  science  of  a  century  ago,  receives  the  doctrine  of  their 
animality  with  incredulity.  And  indeexi  we  cannot  wonder  at 
the  scepticism;  for  so  complete  is  the  imitation  of  vegetable 
brm  in  these  beings,  and  so  vegetative  in  many  respects  is  the 
"    ion  of  their  life,  that  there  is  nothing  to  sugjy[est  a  doubt, 

a  slight  and   superficial  acquaintance,  as  to  their  affinities. 

The  skeletons  only  of  the  zoophyte  commonly  fall  in  the  way 

I  of  the  amateur  collector  on  the  shore,  and  these,  intermingled 

with  the  Algse,  and  raseuibling  nothing  so  much  fis  miniature 

shrubs  and  trees,  offer  no  sufficient  clue  to  the  interpretation  of 

K  history, 
fWe  propose  to  give  a  general  sketch  of  one  section  of  our 
itish  zoophytes— ^the  section  that  embraces  the  largest  and 
most  familiar  kinds,  and  of  which  the  common  Sertalariii  is  a 
I   typical  member.     The  interest  excited  by  the  beauty  of  their 
plant-like  forms  will  be  deepened  by  a  knowledge   of   their 
'   structure  and  economy.     Indeed  we  first  attain  an  adequate 
I   conception  of  their  beauty  when  we  study  them  in  the  living 
state,  and  recognise  the  plain  proofs  of  their  animal  nature  m 
the  multitude  of  polypites  that  now  display  their  wreaths  of 
milk-white  tentacles,  like  blossoms  on  a  tree,  and  now  withdraw 
in  sudden  haste  within  the  shelter  of  their  cup-like  dwellings. 

Zoophyte  is  an  old-fashioned  and  somewhat  vague  term,  but 

not  without  ita  use  as  a  convenient  popular  designation  of  the 

extensive  tribe  in  which,  though  the  attributes  of  the  two  king- 

,   doms  are  not  blended  as  the  elder  naturalists  fancied,  the  vege- 

^L  Tou  Tin. — 50.  xxxn.  q 
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tnble  agspect  combines  with  an  animal  structure.     It*' 
equivalent  is  found  in  the  term  Caicntcrata^  the  name 
the  able  German  pbjsiolac^-sts  Frey  and  Leuckart   have 
stowed  on  the  sub-kingdom,  under  which  thev  have  ranged] 
portion  of  the  miscellaneous  contents  of  Cuvier's  Jt/itlmtf  dii 
sion.     The  establishment  of  this  new  province  is  om*  of  tl 
later  results  of  z<jological  research  *,  and  though  not  univen 
recognised,  it  may  be  said  to  have  made  good  its  place  amonj 
the  primary  departments  of  the  aninial  kingdom. 

The  Ca^lenterates  are  distributed  under  two  principal  grou] 
the  Hf/drozoa  and  the  Actinozoa;  the  former  including  tl 
Hi/dra  and  its  immediate  kindred,  the  Hydroid  Zoophytes, 
which  the  tribe  lielongs  that  is  the  subject  of  this  paper ;  tl 
free-floating  oceanic  forms,  of  which  the  Velella  and  the  Poi 
gueae  man-of-war  {Phffsttlia)  are  familiar  examples;  and 
large  **  blubbers  "  or  jelly-fish  that  often  crowd  the  suiface 
the  sea  or  strew  the  beech  in  autumn :  the  latter  embracing 
aea-aneraones  and  their  coral-making  relatives,  &c, 

Wc  propose  to  deal  at  present  with  that  section  of  the  Hji 
droid   Coelenterates  in  which  most  of  the  exquisite  corallini" 
that  are  likely  to  fall  in  the  way  of  our  readers  during  th< 
visits  to  the  sea-side  find  a  place.    Between  the  pknt  and  th< 
plant-like  beings  there  is  not  merely  a  close  resemblance 
external  form;  there  is  also  a  striking  analogy  in  some  res] 
between  the  life   of   the  two.     The  Hydroid    embryo,  drivi 
through  the  water  by  the  action  of  a  thousand  invisible  paddl 
comes  to  rest  at  last  on  some  point  of  the  rock,on  the  shell  of  soi 
mollusc,  or  on   the  surface  of  some  broad  Laminarian  froi 
There  it  attaches  itself,  discarding  its  locomotive  appendages, 
enters  upon  a  course  of  development  which  reminds  ub  forcil 
of  the  motie  of  growth  in  the  vegetable  kingdom.      It  fii 
expands  into  a  circular  disc,  from  the  centre  of  which  rises 
upright  stem,  the   whole  structure  being  now  clothed  with 
delicate   horn-like   investment.      {Plate   XLV.   fig.   4,) 
upper  extremity  of  the  stem  enlarges,  and  is  gradually  deveh 
into  ahydraform  zooid  orpolypite,  which  ma^-  be  regarded  H»i 
equivalent  of  the  leaf-bud.     After  a  time  the  tL^< 
puts  forth  other  buds,  which  become  polypites,or  bni 
them,  and  these  branches  give  off  their  branchlets,  and  the 
lypites  continue  to  multiply  like  leaves  upon  the  tree:  and  tl 
vegetative  process  proceeds  until  the  simple  primary  shoot  hi 
expanded  into  the  lovely  arborescent  structure  whiclj  tlie  sea  hi 
torn  from  its  attachment  and  flung  at  your  feet.     At  tlio 
time  other  changes  have  been  going  on*     The  disc  by 
the  nascent  zoophyte  is  fixed  in  its  place  sends  out  th] 
prolongations,  wliich  creep  over  the  surface  that  supports 
like  delicate  rootlets,  and  from  the  net-work  thus  furmed  m 
shoots  arise  by  a  process  of  repeated  budding,  until  at  last 
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miniature  forest  suiTounds  the  original  stock,  united  with  it  in 
one  compound  organism  and  sbaring  a  common  life.  In  some 
of  the  large  foreign  species,  the  tree-like  shoots  attain  a  height 
of  two  or  three  feet,  and  bear  some  millions  of  polypites,  all 
evolved  by  continuous  gemmation,  and  the  offspring  of  a  siogle 
germ.  ITiese  facts  in  the  hiytory  of  the  zoophyte  have  their 
parallel  in  that  of  the  plant.  The  multitude  of  polypitee 
united  in  one  organism  answers  to  the  myriads  of  leaves  upon 
the  tree,  and  in  both  cases  the  manifoldness  is  due  to  successive 
buddings.     Other  correspondences  will  appear  as  we  proceed. 

All  the  zoophytes  belonging  to  the  tribe  now  nnder  considera- 
tion are  composite  beings  in  their  adult  state.  They  form  com- 
munities of  greater  or  less  extent,  the  organisation  and  economy 
of  which  we  shall  endeavour  to  explain.  The  homy  tree-like 
tufts  which  we  gather  on  the  shore  are  the  external  skeletons, 
K  it  were,  of  the  zoophyte.  They  consist  of  ramiiied  tubular 
Hes,  which  inclose  and  protect  the  soft  portions  of  the  animal. 
"Examined  with  care,  the  stems  and  brancheB  are  found  to  bear 
at  intervals  small  cup-like  receptacles,  which  give  them  a  serru- 
lated appearance  (Plate  XL VI.  &g,  la).  These  are  known  as  the 
-'  '  ^^  and  serve  as  the.  homes  of  the  multitude  of  minute 
,  that  combine  in  these  composite  organisms  to  form  a 
kind  of  federal  republic  (Plate  XLV.  fig.  Is),  Through  the 
entire  extent  of  the  tubular  investment,  a  thread  of  animal  sub- 
stance passes  in  the  living  state, pervading  every  minute  branchlet, 
and  linking  together  as  one  organic  whole  the  tenant.^  of  the 
many  calycle8  scattered  over  the  structure.  This  common  flt'sh 
(€<rno8arc)  (Plate  XLV,  fig,  hr),  permeating  the  principal 
stem  and  ramifying  through  every  portion  of  the  arborescent 
BhootB,  i«  the  essential  part  of  the  zoophyte.  The  horny  cuticle 
(Plate  XLV.  tig.  1;?/)  is  an  excretion  from  its  surface;  the  hydrse 
bud  from  it,  and  when  destroyed  are  renewed  from  ilB  prolific 
pulp;  and  penetrating  its  substance  throughout  runs  the  cavity 
in  which  the  nutrient  juices  circulate.  This  central  canal  extexids 
to  the  ba^e  of  the  calycles,  and  there  communicates  with  the 
stomachs  of  the  hydrte,  from  which  the  food  captured  and 
digested  by  them  passes  into  it,  and  h  distributed  through  the 
organism  (Plate  XLV.  fig.  2a)*  The  alimentary  zooids,  to 
which  is  assigned  the  office  of  purveyors  to  the  commonwealth 
— that  procure  and  prepare  the  pabidum  on  which  the  healthy 
development  of  the  colony  depends — are  structurally  identical 
with  the  Hydra  of  our  fresh  waters,  and  are  known  in  the 
terminology  of  the  Hydroida  as  the  poh/pites  delate  XLV, 
figs.  2,  3),     They  are  lodged  in  the  calycles,*  which  we  have 


^    •  The  preseDcc  of  a  calycle  or  pTotactive  iheca  for  the  polypites  is  cha- 
^Meiietic  of  tbitt  §e<;tioiti  of  the  Koopbyted  to  wbich  tbiB  paper  i«  devoted 
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it  to  ammat  of  two  lajen,  an  outer  (ectoderm)  and  an 
{emdoderm\  tbe  latter  Ib^ni^  tbe  wbole  of  the  mterior 
earitfy  madtbeliDfiiiereoiiftititttngdbeoiitermtcgameD^  These 
etemetiti  enter  into  erezy  part  of  tbe  ■Uuctuie,  The  oonimoQ 
ilerik  tbal  pervades  tbe  bornj  eonfliDC^  and  upon  which  it  hai 
been  nuMilded^  »  a  ample  tnbe  boonded  hj  tbese  two  lajers: 
tbo  body  of  tbe  poljptle  is  a  aomevfaat  enlaxged  exteiisioQ  of 
tbis  tobey  aligbtlj  modified,  and  tbe  teotacks  are  dender  pro- 
loogations  of  it.  The  endaderm  u  chiefly  concemed  with 
natritioDf  and  its  inner  surfiice  bears  the  multitude  of  ciliSr 
which  by  their  incessant  movemeDt^  maintaiu  the  circulation  of 
the  fluids  in  the  general  cavity  of  the  body.  The  ectoderm  is  a 
Btructurelecfs  layer  of  contractile  substance,  closely  resembling 
the  Barcofle  of  inferior  organisms,  and  betraying  its  affinity  with 
it  in  certain  genera,  by  sending  out  extensile  prooeasei^  lik« 
any  Rhistopod,  which  can  be  completely  withdrawn  into  the 
maiiseH  from  which  they  originate.  Such  is  tbe  building  mate 
rial  of  which  the  Hydroid  organism  is  composed.  In  the  otiter 
layer  are  lodged  the  organs  of  offence,  which  are  known  .•*« 
tkread-celUf  and  which  are  very  characteristic  of  Coelenterate 
structure.  Mounted  on  prominent  nodules  distributed  along 
the  tentacles,  and  concentrated  in  batteries  at  various  points  of 
vantiigt^,  these  formidable  projectiles  give  the  Hydroid  colony 
immense  facilities  for  the  capture  of  food.  The  thread-cells 
conmst  of  minute  sacs  embedded  in  the  flesh,  and  enclosing  lo 
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'  ( Thcciiphord),  In  AuolUpr  diviaion  (Aihecatn)  the  p«3l\-pitea  are  nahed,  thougl 
thi>  common  fle^h  ia  more  or  lo*>a  invested  by  a  homy  covering  or  polypury; 
vthWv  ii)  tlii<  rt'iiiaimi)|t,'  mib-order  {frt/mnocliroa)^  of  which  the  Hydra  i«! 
*i.mI«!  r<«pri'MftUiiliiio,  Www.  \»  no  haixl  lutegument  whatever,  and  tho  pol 
yiHun  art)  niugk  And  locomotive. 
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iread-like  darts,  that  can  be  projected  with  much  furce,  and 
ippear,  from  their  deadly  effect,  to  poison  as  well  as  to'  wound, 
^hey  exhibit  many  variations,  and  are  most  interesting  objects 
rf  study  to  the  microscopist. 

^Ve  have  referred  to  the  circulation  that  takes  place  witbia 
the  tubular  cavity  of  the  coenosarc,  by  which  the  nutriment  pre- 
pared by  the  polypites  is  distributed  tiiruugh  all  portionts  of  the 
colony,     A  stream  of  granular  matter  traversey  the  whole  of 
the  complex  structure,  eJiterio^  tbe  thousand  stomachs  of  the 
alimentary  zooidi?,  and  rainglinf(  with  thtir  contents;  then  rush- 
from  them,  laden  with  the  chyme,  and  bearing  it  through  all 
ie  ramifications  of  the  ca?nosarc.     After  flowing  downwards  for 
»me  time,  the  stream  pauses  for  a  few  seconds,  and  then  courses 
:k  again,  and  a^ain  enters  the  storehouses  in  which  the  pre- 
tred  nutriment  is  lying.     It  in  most  interesting  to  watch  the 
»rrent  of  granules  flowing  rapidly  througli  the  multitudinous 
tals   and    runlets,   the   jnccsfjant    flux  and  reflux^  tbe  busy 
lent  within  the  digestive  sac,  the  sudden  exodus,  and  the 
ipetuems  return. 

The  movement  of  the  fluids  is  no  doubt  largely  due  to  the 

agency    of    cilia;     Imt     tbe    phem*mena    of  the    circulation 

^amongst  the   Hydroids   re<juire    further   investigation,   in   the 

urso  of  which  ligbt  might  probably  be  thrown  on  some  inter- 

ing  points  in  physiology.     So  much  as  to  the  nutrition  and 

lihiing  up  of  the  Hydruid  colony. 

The  pretty  plant-like  skeletons,  then,  wbich  we  collect  on  the 
ore,  exquisite  as  they  are  in  form,  give  us  no  idea  of  what  the 
zoophyte  really  is.  To  appreciate  its  beauty,  no  less  than  the 
marvels  of  its  organisation,  we  must  see  it  in  life,  when  every 
graceful  calycle  h^  its  tenant;  when  the  whole  structure  wears 
the  indefinable  expression  that  only  vitality  gives;  we  must 
watch  the  quasi  blossoms  expanding,  and  admire  the  wreaths  of 
embossetl  tentacles,  drooping  over  the  margins  of  the  crystal 
^^cups  ;  we  must  note  the  buds  that  are  being  gradually  moulded 
^Bnto  polypites  iu  various  portions  of  the  colony,  and  that  will 
^Boon  burst  into  active  life  and  take  their  part  in  providing  for 
^Hbe  support  of  the  commnnity  to  which  they  l>eluug;  and  look- 
^ing  through  the  transparent  walls  of  stem  and  branch,  we  must 
mark  the  life-giving  stream,  laden  with  the  products  of  a  thou- 
sand busy  workers,  in  its  ceaseless  ebb  and  flow. 

We  have  seen  how  the  Hydroid  organism  is  enlarged  by  a 
purely  vegetative  method  ;  how  branch  after  brancb  buds  from 
the  main  stems,  and  fre^h  polypites  spring  from  branch  and 
branchlet,  to  supply  the  increased  demand  for  food,  until  the 
raary  stem  with  its  stditary  zooid  has  expanded  into  the 
altered  colony  with  its  forest  of  tree-like  shoots  and  its  million 
of  associated  Hydrse. 
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But  the  diffiiainn  of  the  species  is  secured  by  a  true  soxn 
reproduction ;  and  a  peculiar  interest  attaches  to  this  portiou 
tlie  life-history  of  the  zoophyte.  Here  again  we  trace  a  strikil 
analogy  to  the  phcDomeDa  of  plant-life.  At  certain  season 
besides  the  buds  that  are  <ieveloped  into  polypites,  others  make 
their  appearance  on  the  zoophj'te,  which  are  destined  to 
nate  and  njatuTB  the  seed  of  new  colonies,  and  correspondl 
the  flower-hud  of  tlio  plant.  The  alimentary  and  reproductive 
functions  are  distributed  amongst  two  classes  of  zooids ;  ooe 
provides  for  the  existing  cominon wealth,  the  other  lays  the 
foundations  of  new  comniuuities.  In  the  tribe  now  under 
consideration,  these  reproductive  buds  are  always  inclosed  in 
horny  cnpsulej^,  which  are  distributed  over  the  brauchec 
amooj«^t  the  catycles,  and  often  exhibit  the  most  graceful  um- 
like  sliapew.  In  some  eases  the  reproductive  zooids  continue 
permanently  attached  like  the  polypitts,  and  the  embryos,  when 
mature,  e?^capo  from  them  into  the  water.  They  may  be  de- 
scribed as  ch)f=(*d  sacs,  into  which  the  ;^cueral  cavity  of  the  body 
extends,  so  that  they  are  freely  vi^ted  by  the  nutrient  current-s; 
and  between  the  two  layers  that  compose  the  walls  of  the  Kac, 
as  of  every  other  portion  of  the  Hydroid  organism,  the  genera- 
tive elements  are  produced.  These  fixed  reproductive  sacs  are 
structurally  identical  witli  the  polypite  up  to  a  certain  point; 
but  the  portions  of  structure  that  are  essential  to  its  half-inde- 
pendent existence,  the  month  and  tentacles,  are  suppressed  in 
the  sexual  zooid.  It  receives  its  nutriment  from  the  general 
circulation,  and  devotes  its  energies,  not  to  the  capture  of  food, 
but  to  the  elaboration  of  the  reproductive  elements.  Several  of 
these  buds,  Itorne  on  an  oBshoot  from  the  ccenosarc,  are  usually 
met  with  in  the  capsvde,  which  protects  thera  throu;^li  the  course 
of  their  development,  and  allows  free  egress  to  the  embryo,  wb< 
mature.     (Plate  XL VI.  fii;.  5oo\ 

The  sexual  members  of  the  Hydroid  colony  are  not  alwa} 
however,  of  so  humble  a  structure,  nor  do  they  always  maintai 
their  connection  with  the  coinniimity.  In  mauv  genera  th< 
take  on  n  highly  comphx  organisation,  and  lose  the  sedenti 
habits  or  their  tribe ;  they  are  furnished  with  the  mefois  of 
locomotion,  and  simple  organs  of  sense,  and  at  a  certain  poij 
of  their  development  detach  themselveH  from  the  parent  st( 
and  lead  a  free  and  active  existence,  during  which  the 
their  fimctions  and  then  perish.  These  free  sexual  zoom 
exhibit  a  form  of  structure,  no  les-^  tluui  a  mode  of  life,  whi< 
contrasts  strikingly  with  that  of  the  plant-like  zoophyte  and 
ordinary  polypitej?.  (Plate  XLV.  fi^.  5*)  They  consist  of  i 
somewhat  cylindrical  and  sac-like  body  (Plate  XLV.  fijr.  5a] 
svLspended  in  the  centre  of  a  fihny  transparent  bell,  which  m 
as  a  float,  and  bears  it  up,  while,  by  its  contractile  movementfl, 
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it  propels  it  through  the  water,  P'rnm  the  margin  of  the  hell 
depend  a  number  of  extensile  tentiicles,  aud  a  delicate  membrane 
partially  closes  it  below.  The  central  body  is  furnished  with  a 
mouth  at  its  free  extremity,  and  contains  a  digestive  cavity, 
which  communicates  with  fuur  canals  that  traverse  the  sub- 
stance of  the  bell  aud  eoipty  themselves  into  a  circular  vessel 
ninnmg  round  its  margin.  On  detaching  Iht'iiiselves  from  the 
colony,  and  emerging  trom  the  capsule,  these  vagrant  members, 
driven  by  their  contractile  swimming-bells,  dance  gaily  through 
tlie  water,  aud  exhibit,  on  a  casual  inspection,  nut  a  trace  of 
their  aflSnity  with  the  rooted  and  vegetative  being  from  which 
they  have  but  lately  parted. 

Their  structure  is  that  of  the  jelly-fish,  and  for  a  long  time 
they  were  separated,  in  the  systt^ms  of  zoology,  from  their  own 
kindred,  and  baoished  to  a  di:<tinct  class.  When  their  escape 
fjom  the  capsule  of  the  zoophyte  was  first  observed,  they  were 
regarded  as  the  embryo,  ami  it  was  a  marvel  aud  mystery 
that  the  child  should  he  so  totally  unlike  its  parent.  The 
marvel  has  now  vanished,  and  the  mystery  is  solved ;  but  the 
ample  facts,  els  interpreted  by  science,  have  all  the  interest  of  a 
romance.  It  was  on  a  false  reading  of  these  fficts  amongst  others 
tiiat  Steenstrup's  ingenious  theory  of  *^the  alternation  of  gene- 
rations" was  founded;  a  theory  that  captivated  by  its  novelty, 
while  the  imaginative  dress  in  which  it  was  clothed  gave  it  an 
addition?d  charm;  but  which  rests  on  a  complete  misconception 

tthe  Hydroid  economy.* 
the  locomotive  medusiform  member  of  the  Hydroid  colony, 
ich  discharges  the  sexual  functions,  is,  in  fact,  a  swimming 
polypite — a  modification  of  the  structure  that  iipp»^»ars  in  the 
alimentary  zooid,  and  not  built  upon  a  different  type.  It  is 
essentially  a  pulypite,  with  its  tentacles  united  by  a  membran* 
OI18  w^eb,  which  acts  as  a  float  and  propulsive  organ.  A  few 
elements  are  superadded  to  those  that  are  present  in  the 
ordinary  polypites ;  ocelli  and  uther  rudimentary  organs  of  sense 

K  sometimes  set  along  the  margin  of  the  bell  (Plate  XLV, 
5e), and  a  circular  ves.sel  runs  round  it,  which  combines  with 
the  radiating  canals  to  form  a  simple  circulatory  system  ;  but 
the  basis  of  structure  is  the  same  in  both.  The  medusoid,  or 
locomotive  sexual  zooid,  is  a  polypite  adapted  to  a  free  exist- 
ence, but  efiectually  disguised  by  its  adaptive  dress. 

It  maybe  remarked  tliat  the  superficial  dissimilarity  between 
the  fixed  aud  floating  members  of  the  Hydroid  colony  is  not 
greater  than  that  between  the  leaf  and  flower-bud  of  the  plants 
with  which  they  in  some  measure  correspond. 

*  Dr.  Carpenter  wm  the  first  (in  a  i^markable  paper  publiahed  in  1848) 
to  duiUenge  this  theory,  and  to  appreciate  the  real  sigiiiliconce  of  the  facta 
on  which  it  is  buaed. 
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Between  the  fixed  reproductive  bud,  wliich  in  some 
originates  and  matures  the  ova,  and  the  vagrant  mem  be: 
we  have  just  described,  a  series  of  transitional  forms  is  met 
with,  uniting  the  one  structurally  with  the  other.  In  sctme 
cases  a  near  apj  roach  is  made  to  the  medusiform  structure,  and 
the  sexual  zooid  appears  to  lie  on  the  high  road  to  indeperideni 
existence,  but  development  is  arrested,  and  it  remains  attached 
to  the  parent  stock  until  the  embryos  are  liberated.  Oecafion 
ally  it  even  passes  beyond  the  oriiice  of  the  capsule  (Plate 
XLV.  fig.  lee\  and  hanging  there  like  a  ripe  seed-vessel,  dis- 
charges its  contents  and  then  withers  away. 

Most  beautiful  in  formj  colour,  and  motion  are  these  floating 
polypites — these  quasi  flower-buds  and  seed-bearers  of  the 
plant-like  zoophyte !  The  umbrella  or  swimming  organ,  often 
of  most  exquisite  shape,  is  now  clear  as  crystal,  and  now  deli* 
cately  tinted :  the  pendent  body  within  is  frequently  adorned 
with  the  gayest  colours ;  the  margin  of  the  bell  is  fringed  with 
the  tentacles,  which  hang  in  spiral  coils  or  stream  through  the 
water  in  graceful  curves :  and  the  whole  bubble-like  structure 
floats  dreamily,  like  a  balloon  suspended  in  mid-air,  or  is  borne 
rapidly  onward  by  the  pulsations  of  the  contrdctUe  disc  ~ 
contrast  is  complete  between  its  habit  of  life  and  that  of 
sedentary  kindred. 

The  medusoids  (to  use  a  common  but  somewhat  misleading 
term)  often  increase  greatly  in  size  and  complexity  of  structure 
after  their  liberation  from  the  colony,  changing  their  aspect  so 
entirely  that  it  is  difficult  to  identify  tiiem  in  their  early  and 
later  stages;  they  bud  off,  like  the  common  Hydra,  large  num- 
bers of  young,  which  become  detached  ;  and  finally  they  elaborate 
the  ova  and  yperraatozoa,  and  having  ncattered  the  seed  of  new 
generations,  they  perish.  Like  the  flower  of  the  plant,  they 
are  in  all  probability  comparatively  yhort-lived.  Their  num- 
bers ai'e  immense;  at  certain  seasons  of  the  year  they  swarm 
near  the  surface  of  the  eea,  and  contribute  in  no  slight  degree 
to  produce  the  beautiful  phenomena  of  phosphorescence. 

The  ova  are  developed  into  somewhat  elongate  ciliated  embryos 
{plamdw)  (Plate  XLV,  iig.  1  e'/),  which  on  escaping  from 
the  ovary  enjoy  a  term  of  free  existence,  and  then  pass  through 
the  course  of  development  described  on  a  previous  page,  and 
give  rise  to  the  tree-like  colony.  They  remind  us  of  the  winged 
seeds  of  the  plant. 

Amongst  the  family  of  the  SertuhrnJa^  nnd  some  other 
recti ODs  of  the  Thecaphora,  the  reproductive  buds  are  always 
fixed;  but  in  (he  beautil'ul  group  of  the  Cavqjajiulariidw  (vid6 
Plate  XLV.),  reproduction  by  free  zooids  h  of  common  occur- 
rence. 

After  this  rapid  sketch  of  the  Hfe-liiBtory  of  the  zoophyte, 
have  only  space  to  refer  very  briefly  to  a  few  of  the  forms  a 
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characteristic  of  our  coasts,  and  most  likely  to  fall  in  the  way 
of  the  visitor  to  the  sea-side^  Various  gpecies  of  Sertularia  {vide 
Plate  XLVL)  and  kindred  genera  are  sure  to  occur  on  any 
sandy  beach,  ca«t  in  araongst  the  weed  and  other  spoils  of  the 
sea.  Their  horny  colour  and  arboregcent  growth  at  once  attract 
the  eye.  The  sftructure  of  the  polypary,  the  arrangement  of  the 
calycles,  the  elegant  forms  of  the  iiro-like  capsules,  may  be 
studied  to  great  advantage  in  these  larger  kinds.  But  they  are 
seldom  to  be  found  in  a  living  state  on  the  shore.  If  a  mass  of 
the  podded  sea-weed  {HiiHdt-ys  miiquosn),  should  be  met  with 
it  should  be  carefully  examined,  and  ^ill  prolmbty  be  found  to 
be  invested  by  the  exquisite  plumes  of  one  of  the  prettiest^  of 
British  bydroids,  the  Aghtopkenia  pluma.  The  alliance  be- 
tween this  species  and  the  podded  weed  is  mnst  intimate ;  and 
nothing  is  more  common  than  to  find  long  trailing  pieces  of 
the  latter  thickly  covered  with  the  delicate  p! unions  shoots  and 
fibrous  network  of  the  zoophyte.  It  exhibits  a  peculiarity  that 
is  worth  noting.  Its  repruductive  capsules  are  enclosed  in  a 
curious  pod-like  case,  formed  by  the  metamorphosis  of  one  of 
the  pin  rat'  or  branche.s  ;  and,  on  fertile  specimens,  these  cases 
en  occur  in  lines  down  each  side  of  the  plume.  If,  however, 
e  wish  to  see  a  memljcr  of  this  lovely  family  in  its  living 
ate,  we  miLst  betake  ourselves  to  the  rock-ptJuls,  on  the  walls 
f  which,  and  about  the  .stems  of  the  larger  Alga*,  we  shall 
dily  find  either  the  species  just  referred  to,  or  one  yet  more 
licate  and  exquisite,  the  Pliimularia  setoAJeu,  in  which  almost 
ery  element  of  zoophytic  beauty  is  combined.  The  drooping 
ae  of  this  living  plume  are  closely  8et  with  milk-white  po- 
itee,  which  now  expand  their  wreathed  tentacles,  and  now  con^ 
act  and  fold  them  together.  The  capvsules  are  produced  in 
ofusion  in  the  axils  of  the  piunie,  shaped  like  a  graceful  flask 
d  transparent  as  glass,  and  within  them  the  ova  may  be  studied 
in  all  their  stages,  until  they  emerge  as  active  embryos.  We 
have  before  us,  in  one  of  these  minute  beings,  the  history  of 
Hydroid  life  "written  small.''  One  chapter,  iodeed,  is  wanting 
here ;  but  that  odc  we  may  find  in  a  neighbouring  pool.  On 
e  huge  waving  fronds  of  the  common  tangle,  which  fringe  the 
ks  at  low  water-mark,  and  in  the  adjacent  pools,  delicate 
forests  of  a  small  Campanularian  zoophyte  [Ohdia  genicidata) 
may  often  be  seen  standing  out  clear  and  sharp  against  the 
dark  surface  that  supports  them.  It  is  a  true  member  of  its 
family,  representing  all  its  grace  of  form  ;  its  calycles,  trans- 
^jmrent  cups  borne  on  ringed  pedicels ;  its  stem,  a  series  of 
^Hpurves;  its  capsule,  the  counterpart  of  some  Grecian  urn.  And 
^^Srithin  the  capsule  we  find  our  missing  chapter;  for  it  is 
'  crowded  with  the  (so-called)  Medusae,  the  sexual  members  of  the 
soon  to  leave  their  birth-place  and  wander  forth  to 
broadcast  the  seed  of  i 
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parent  urn  hides  no  8ecrets,»  and  we  can  watcb  the  devel 
ment  and  exodus  of  tlie  contained  zooids  witliout  difficulti 
The  8tudy»  we  venture  to  think,  will  yield  more  pleasure  tl 
many  sea-side  pursuits.  And  Obelm  ffcnlculata  ia  also  a  pbo6* 
pborescent  species,  and  at  night  we  may  witness  the  sudden  illu- 
mination  of  the  colony  if  we  agitate  the  water  in  which  it  is  kept. 

Another  phosphorescent  zoophyte  is  equally  accessible ;  for 
on  almost  every  coast  on  which  there  is  rock  and  weed,  the 
common  Sertularia  pwmila  may  he  obtained,  overspreading 
with  its  dense  thickets  the  larger  Algae,  and  this  will  lUso  yield 
a  display  of  '*  livinj;  stars,*' 

But  we  cannot  multiply  illiistratioDS.  The  shore  to  which  so 
many  hasten  at  this  season  will  supply  them  without  stint* 
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Plate  XLV. 

Fig.  1.  Portion  of  a  ghoot  of  GoTroTnvitEA  LovfeNi,  liig^hly  magnified 
.r.  The  ccenosarc,  or  common  flesh,  y-  The  horav  cuticle^  or 
pulvpary.  zz.  Calycles,  ee.  Reproductive  buds  (gonophorea) 
thnt  huve  passed  bejoiul  the  onhce  of  the  CT»p>ulc?,  bii4 
continue  nttuched  externally,  f'  e\  Planidse,  or  ciliated  em- 
bryos. 

„  In.  A  single  gonophore,  more  Iiighly  mugnified ;  showing  the  ora 
with  germiual  Teaicl©  and  spot. 

Fmni  dmwings  by  Professor  Wyiille  Thomson,  F.R.S. 

„  2.  Campanl'laria  pteolecta,  highly  mAgnifietl  a.  The  point 
wliere  the  coenosarc  commimicat^si  with  the  stomach  of  the 
polypite, 

„      3.     LAt'oiiA  Pi'tiifau,  hi^fhly  iimfniitied,  J 

From  drnwing:?  by  the  late  Mr.  Aldor.  ^ 

ft  4.  A  younyr  Campanularian  soon  «iW  tho  attachment  of  the 
embryo. 

„  6.  The  meduiiiform  8t>xtial  zooid  (f^onoaooid)  of  Clytia  .Tohnfto»1. 
a.  The  digoativo  etic.  b  k  The  umbrella,  or  swimnuug-belL 
c.  One  of  the  radiftting  canals,  d.  The  circular  ves&eL  e.  One 
of  tbo  HthtMiyatfl  (organs  of  sense). 

From  drawings  by  the  Author. 


Fio.  1. 


I»LATE  XL VI. 

DtrnAsiA  nxjTATA  (female)^  natural  size.  la.  Portion 
pinna,  ningjufied,  bearing  a  male  capsitle.  Ih.  Ditto, 
female  capsules, 

DirFiASiA  PINASTER  (female),  natural  size, 

DiFHAsrA  VALLAX,  natural  size. 

pLmuLARLi  FRUTEscEN-8,  natural  size. 

CapMwlo  of  Dim  ASIA  rosacea,  showing  the  fixed  reprodttctive 
buds  (oo),  with  ova. 

Ail  tbo  figures  but  the  last  aie  by  Mr.  Tuffaa  West 
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HYDROGENIUM. 
BY   i:ODERT  inUNT,  F.U.S. 


THE  attention  of  experimental  philosophers  has,  for  aonie 
time  past,  been  gradually  drawn  to  the  phenomena  pro- 
sented  by  the  operation  of  some  <jl)scure  force,  or  forces,  ever 
active  in  the  molecular  intert^tices  of  luatter.  Under  a  variety  of 
terms  they  have  been  expLiiniug,  or  rather  endeavouring  to 
explain,  peculiar  attractions  manitisted  by  the  surfaces  of  bodies, 
and  assuming  different  conditions,  according'  to  the  pecLliarities 
belonging  to  the  surfaces  under  examination.  The  force  known 
as  capiHary  attraction — whether  exhibited  in  tuhcs  or  between 
plates  of  ghiss — is  tolerably  fandliar  to  all,  ancl  tht*  uiecliaDical 
power  shown  by  the  fibre-tuhcii  of  cotton  will  have  been  tested 
by  almost  evi*ry  intelligent  schoolboy.  The  absorption  of  water 
by  a  lump  of  sugar  or  of  chalk,  and  the  "sucking  up  **  of  water 
by  a  sponge,  is  so  common,  that  few  stop  to  ask  by  what  [>ower 
the  phenouR'uou  is  brought  about.  We  are  now,  hi>\vever, 
beginning  to  disci^ver  that,  iu  these,  apparently,  yimple  things, 
we  may  observe  the  opening  of  a  door,  disclosing  a  way,  which 
promises  to  lead  us  to  a  knowledge  of  nature's  most  secret 
operations.  The  simple  adhesiou  of  water  to  a  perfectly 
clean  plate  of  glass,  informs  us,  that  a  power  resides  on  that 
surface ;  and,  if  we  bring  two  such  surfaces  near  tog<dher 
with  a  fluid  between  them,  we  see  that  the  fluid  is  lifted 
against  the  gravitating  intltience  of  the  whole  Earth.  In  this 
we  have  hitberto  detected  a  simple  mechanical  force  only.  Of 
late,  however,  M.  E,  Becquerel  has  informed  ustliat  this  surface 
force  has  a  power  equal  to  the  breaking  up  of  strong  chemical 
aflRnitie^s,  That,  metallic  solutions  being  employed,  the  metal  is 
gradually  separated  from  the  solution  and  tleposited  in  thin 
films  upon  the  glass  plates.  In  the  fine  fissures  of  green-stone 
rocks  we  often  Hud  films  of  native  copper;  and  the  films  of  gold 
in  the  cracks  of  the  gold-bearing  quartz  are  well  known  to  the 
miner.  These  are  doidjtless  due  to  the  force  resident  on  the 
surfaces  of  the  rocks,  in  the  same  way  as  it  is  shown  in  action 
in  M.  E,  Becquerers  experiment. 
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The  influence  of  surface  is  discovered  again  in  the  ordinary 
process  of  filtration.  It  was  sliown  by  Dr,  HofmaDn  and 
Mr.  Witt,  in  their  report  on  the  water  supply  in  London, 
that  the  water  which  passed  through  the  filter  beds  of  tlie 
water  companies'  reservoirs,  was  nibbed  of  some  portion  of 
the  salts  held  in  solution.  The  late  Dr.  Normandy,  when 
engaged  in  his  experiments  on  the  production  of  drinkable 
water  from  the  Bea,  discoverc-d  that  sea  water  was  rendered 
free  from  salt,  or  nearly  so,  by  being  filtered  through  about 
thirty  feet  of  siliceous  sand  or  powdered  glass.  The  re- 
moval of  organic  colouring  matttT  from  water,  by  pajssing 
through  a  few  feet  *jf  eaith,  is  another  example  of  the  sauie 
power  in  action,  These  phenomena  are  shown,  yet  more 
strikingly,  by  charcoal.  Hence  its  employmeut  for  purif^nDg 
water,  and  its  use  for  removing  the  annoyances  arising  from 
putrefactive  fermentation.  Experiments  have  shown  that  char- 
coal possesses  the  power,  by  virtue  of  its  porosity,  of  condensing 
within  itself  many  times  its  own  volume  of  certain  gases  and 
vapomrs.  This  property  is  not  peculiar  to  charcoal — all  porous 
bodies  exhibit  it  to  a  greater  or  less  degree — but  the  power  is 
strikingly  manifested  by  this  subbtance.  It  maybe  incidentally 
mentioned  here,  that  Dr,  St^nhouse  has,  by  connecting  a  piece 
of  charcoal  with  a  voltaic  battery,  and  plunging  it  into  a  solution 
of  platinum,  succeeded  in  coating  all  its  interstitial  spaces  with 
a  film  of  that  metal  This  is,  in  itself,  another  example  of  the 
surface  action  to  which  it  is  desired  to  draw  attention.  This 
platinized  charcoal  possesses  all  the  powers  of  ordinary  charcoal 
greatly  exalted.  It  acts,  indeed,  as  spongy  platinum  does,  and 
not  only  condenses  the  guises  escaping  from  putrid  matter,  but 
combines  them  with  oxygen  and  slowly  hums  them  aw^ay. 

An  instantaneous  light  lamp  was  common  enough  some  yeari 
since.  Hydrogen  gtis  wa.s  produced,  by  a  simple  arrangem< 
by  the  oxidation  of  zinc  in  water,  and  stored  in  a  bottle  for 
When,  by  turning  a  stop-cock,  a  jet  of  hydrogen  gas  was 
jected  upon  a  piece  of  spongy  platinum,  it  was  rapidly  conden 
and,  at  the  same  time,  forced  into  combiufition  with  oxvj 
The  result  of  this  \\i\s  the  production  of  heat  sufficient  to  ignitf 
the  jet  of  hydrogen  gas.  P\raday  showed  how  directly  this 
depended  on  surface  action.  Taking  a  piece  of  perfectly  clean 
platinum,  he  plunged  it  into  a  mixture  of  oxygen  and  hydrogen 
gases*  These  tmited  to  form  water  on  the  surface  of  the  metal, 
and  by  the  heat  evolved,  in  tliis  process,  the  metal  became  red  hot. 

It  may  appear  too  nuicli  to  say  that  the  solution  of  sugar  or 
of  salt  in  water  is  an  analogous  process  to  those  which  have 
been  thus  hastily  and  popularly  described.  A  little  attentive 
consideration  will,  however,  carry  conviction  to  the  mind,  tliat  in 
the  solution  of  a  lump  of  sugar  in  water,  we  see  the  diffusion  of 
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tbrougli  the  interstitial  spaces  of  the  fluid,  up  to  the  paint  of 
ration  •,  when  the  solution-power  ceases,  and  that  it  is  a  case 
of  a  similar  nature  to  tbe  solution  of  sulphuretted  hydrogen  in 
charcoal.  31  r.  Graham  has,  long  since,  beiuitifuUy  sliuwii  the 
power  of  this  surface  force  in  water.  Anvoue  can  repeat  a 
Bimple  experiment,  and  greatly  interested  will  he  be  in  watching 
the  result.  If  to  a  solution  of  sulphate  of  copper  some  liquid 
ammonia  is  added,  we  produce  that  beautiful  purple  solution 
which  marks  the  shop  of  a  druggist.  Fill  a  small  bottle  with 
this  solution,  and,  placing  a  little  bit  of  window-ghtss  over  the 
month  of  tbe  bottle,  lower  it,  by  means  of  a  string,  into  a  con- 
fectioner^M  jar  full  of  water.  When  it  rests  steadily  at  the 
bottom  of  the  jar,  carefully,  with  a  rod,  strike  off  the  glass  cover 
from  the  bottle.  The  water  and  the  ammonia-sulphate  of  copper 
are  in  contact,  but  they  do  not  mix.  Gradually  it  will  be 
obeerved  that  the  purple  solution  lose^  colour,  becoming  a  pale 
blue.  The  chemical  combination  has  been  overthrown — the 
ammonia   has  left  the  sulpliate  of  copper  and  diffused  itself 

K trough  the  water.  In  a  similar  manner,  yet  more  powerful 
jemical  combinations  may  be  broken  up. 
We  are  acquainted  with  other  phenomena,  in  which  modified 
pnditions  of  the  force  which  we  have  been  considering  are 
rikingly  shown.  Exosmose  and  endosmose — or,  as  Mr. 
Graham  terms  it,  Osmose  Force — exhibits  phenomena  of  a  pecu- 
liar character,  yet  a  cautious  examination  appears  to  lead  to  the 
conclusion  that  there  is  little  essential  difference  between  it 
and  the  forms  of  force  which  have  been  described,  A  porous 
tile,  a  wall  of  clay,  a  piece  of  animal  membrane,  dividing 
two  fluids,  diflferiug  but  ylightly  in  their  character — .say,  for 
example,  sugar  and  water — shall  be  on  one  side  of  the  partition, 
and  water  only  on  the  other.  Porosity  inxmediately  begins  its 
work:  the  solid  substance  in  solution  (this  mode  of  expression 
can  scarcely  be  avoided,  but  the  substance  in  solution  does  not 
I  exist  in  the  solid  state)  passes  through  in  one  direction  while 
I  a  little  of  the  purer  fluid  passes  through  in  the  other  direction. 
I  Flowing  in  and  flowing  out  goes  on  unti!  all  the  sugar,  or  other 
Hpibstance,  leaves  its  own  cell  and  settles  itself  in  the  other, 
^^y  this  process  numerous  chemical  decompositions  can  be 
[  effected,  as  in  the  cases  already  cited.  In  each  and  all  of  these 
phenomena,  it  is  tolerubiy  certain  that  we  are  dealing  with  an 
obscure,  but  a  most  energetic  force,  possessing  more  resemblance 
to  gravitation  than  to  any  other  known  power,  but  distinguished 
from  it  by  broad  lines  of  difference.  In  gravitation  we  discover 
a  power  acting,  irresistibly,  amongst  the  particles  of  matter, 
drawing  all  to  a  mathematical  centre,  while,  at  tbe  same  time, 
we  detect  an  influence — ^is  it  diff'udve  ? — which  binds  mass  to 
mass  in  space  and  regulates  the  motions  of  worlds.     In  the  sur- 


we-  find  a  power  acting  in  pei 
JMk  oppoeitioD  to  it :  but  it\ 
to  the  care  in  which  it 


lU  of  them  being  renuu-k- 
tiidpctioii,  and  which  maj  be 
in  tlie  man  szmple  pbenoroena  referi^ 
lo^  Mr.  Qrwbmm,  m  led  to  tlie  dbooTerr  that  certain  metaU 
Mil  oqIt  abwfbcd  aoBe  of  Ike  giaes,  and  especially  Hydrogen, 
htk  that  dber  retaiaed  ^cm  vm^Is,  or  as  the  discoverer  tenned 
H  **  witJiiJhI  **  *  t&RB.  What  iit»  or  pUtinutn  or  palladium  is 
a  sMe  of  tolenljle  piiril]p — whether  in  the  form  of  sponge,  or 
9fg^^gtUd  hf  fciBMBwiag  iir  heated,  and  allowed  to  cool 
wkmhf  aad  oompleteiy  in  m  h^rdro^n  atmoephere,  those  metah 
are  found  to  have  absorbed  many  timed  their  Tolume  of  thegaiB^ 
and  to  hold  it  in  a  state  of ''oeraiium  "  far  any  length  of  time; 
nntil,  indeed,  if  b  dfepeiied  hf  ImbL  It  was  the  discoverj  i^ 
this  §ut,  aad  the  eraininarioft  ef  ncteorie  iron,  which  led  to 
the  reniarkable  dtBcovefT  thai  these  meteoric  masses  must  have 
passed  through — and  indeed  cooled  in — an  atmosphere  of 
hydrogen  ga&  Mr.  Graham  adraneed  from  thi.s  point  tc  a 
knowledge  of  a  new  method  of  charging  metals  with  h^'drogeo 
at  k»w  tempenititres*  When  a  plate  of  zinc  is  placed  in  dilute 
mlphnric  acid^  hydrogen  gae  is  lihtnated  from  the  water  by  the 
oxidation  of  die  metal,  and  it  is  evolved  from  the  surface  of  the 
jrinc,  hut  no  hydrogen  is  occluded.  Mr.  Graham  remarks*  "a 
negative  result  was  to  be  expected  from  the  crystalline  structure 
ofrinc*'  We  are  disposed  to  ask  why  crystAlline  stnicture  should 
interfere  with  this  power  of  retention  ?  If,  however,  a  thin 
plate  of  pallaxlium  is  immerseil  in  the  same  diluted  acid,  and 
brought  into  metallic  contact  with  the  zinc,  the  hydrogen  k 
transferred  to  its  surface,  and  the  gas  is  largely  absorbed.  The 
chai^  taken  up  in  an  hour  by  a  palladium  plate,  rather  thick, 
at  12**  amoimted  to  173  times  its  volume. 

*'  The  absorption  of  hydrogen  was  still  more  obvious  when 
the  palladium  plate  was  constituted  the  negative  electrode,  in 
acidulated  water,  to  a  Bunsen  battery  of  six  cell^  The  evoki* 
tfon  of  oxygen  gas  at  the  positive  electrode  continuing  copiodi, 
the  effervescence  at  the  negative  electrode  was  entirely  sU9- 
pended  for  the  first  twenty  seconds,  in  consequence  of  the 
hydrogen  being  occluded  by  the  palladium.  The  tinal  absoip- 
tion  amounted  to  200  volumes."' 

The  hydrogen  enters  the  palladium  and  no  doubt  pervades 
the  whole  mass  of  the  metal,  but  it  exhibits  no  disposition  to 

•  Occhmtm  is  a  good  old  English  "word,  aignifyin^  to  *  shut  up/  whidi 
liod  fallpn  out  of  use,  until  Mr.  Graham  restored  it  m  a  scieotiBc  term. 
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e  tfte  metal,  and  escape  into  a  vacuum,  at  the  temperature  of 
absorption.  Pieces  of  palladium  cliarged  with  hydrogen 
tiave  been  sealed  up  in  exhausted  glass  tubes.  After  two 
months  the  glass  has  been  broken  tmder  mercury,  and  the 
vacuum  found  perfect,  no  hydrogen  having  vaporised  in  the 
cold,  but  on  the  application  of  beat  333  volumes  of  gas  were 
evolved  from  the  metaL  Another  experiment  was  of  a  very 
striking  character.  A  hollow  pailadiTuu  cylinder  was  made  the 
negative  electrode  in  an  acid  fluid,  while  tLe  closed  cavity  of 
the  cylinder  was  kept  exhauisted  by  means  of  a  8prcngel  aspira- 
tor. No  hydrogen  whatever  passed  into  the  vacuous  cavity  in 
several  hours,  although  the  gas  wan  no  doubt  abundantly 
absorbed  by  the  outer  surface  of  the  cylinder,  and  pervaded  the 
metal  throughout. 

It  appears  that  when  hydrogen  is  absorbed  by  tlie  metal 
palladium,  the  volatiUty  of  the  gas  may  be  entirely  supprej^sed; 
and  hydrogen  may  be  largely  present  in  metals  without  exhibiting 
any  sensible  tension  at  low  temperatures,  "  Oaiuded  h/drogen 
it  certainly  no  lonrfer  a  gtis,  v;hatever  may  be  thought  of  its 
ysieal  conditions,'' 

It  has  often  been  maintained  on  chemical  grounds  that  hy- 
drogen gas— -the  lightest  body  in  nature — is  the  vapourof  a  highly 
volatile  metal      Sir  Humphry  Davy  and   others  have  drawn 
attention^  from  time  to  time,  to  certain  conditions  which  appeared 
to  connect    hydrogen   with    the   metals,  and    now  the   results 
btained  by  the  Master  of  the  Mint  appear  to  confirm  those 
iws.      Mr.   Graham  remarks :  "  The   idea  forces  itself  upon 
e  mind  that  palladium,  with  its  occluded  liydrogen,  is  simply 
I  alloy  of  this  volatile  metal,  in  which  the  volatility  of  the 
e  element  is  restrained  by  its  union  with  the  other,  and  which 
es  its  metallic  aspect  equally  to   both   constituents."     The 
following  brief  statements  of  the  conditions  of  palladium — and  of 
palladium  charged  with  hydrogen— will  elucidate  this  point. 

It  should  Ije  stated,  in  the  first  place^  that  palladium  in  the 
state  of  thin  films,  as  thrown  down  from  a  solution  of  the  chloride 
by  a  voltaic  battery,  when  heated  to  100°  in  hydrogen^  and 
aUowed  to  cool  slowly  for  an  hour  in  the  same  gas,  wa8  found 
to  occlude  y82*14  vohimea  of  the  liydrogen.  This  is  the  largeM 
absorption  of  hydrogen  which  has  been  observed,  and  certainly 

Kjs  not  a  little  remarkable  to  liiid  a  dense  body,  stich  as  the 
tetal  palladium  is,  absorbing  and  retaining  nearly  one  thousand 
mes  its  volume  of  so  light  a  body  as  hydrogen  is.  The  density 
of  palladium  when  charged  with  eiglit  or  nine  hundred  times  its 
volume  of  hydrogen  gsis  is  perceptibly  lowered.  A  palladium 
wire  before  exposure  measured  609*144  millims  (23'982  inches). 
This  wire  received  a  charge  of  hydrogen  amounting  to  936  times 
its  volume^  and  increased  in  length   9*779  millims  (or  0'385 
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hjdrogeii^i 
that  it  mnaft  be  allowed  to  me 
OOt  of  the  panitnagaetie  rlaw,  and  to  take  pbce  in  the  strictly^ 
group  with  iron,  nickel,  cobalt,  chromiam,  and 
Maoj  cbeoBical  pecoliarities  difldnguish  this  compound] 
ordiiiary  palladiaiiL.  The  oooduunis  which  appear  to| 
flow  from  this  eoqutrj  are,  that  in  palladiitm  fnUy  charged  with 
hydrogen  there  exists  a  oompoond  of  palladtnm  and  hydrogen : 
in  a  proportion  which  may  approach  to  equal  equivaleate. 
charged  palladium  is  represented  by  weight  as 
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Hydrogen 
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It  IB  in  the  proportion  of  one  equivalent  of  palladium  to 
0*772  equivalent  of  hydrogen  H = 1 ,  Pd  =  106*5.  The  evidence 
18  therefore  strong  that  a  true  alloy  is  produced,  and  to  thit 
alloy  the  name  of  Hydrogenium  has  been  given.  i 

In  this  alloy  hydrogen  appears  to  be  reduced  to  the  metallie 
state,  and  the  great  problem  of  the  chemist^  as  it  regarded  the 
physical  condition  of  hydrogen,  Ls  satiafactorily  solved.  The 
magnetic  character  of  this  alloy  may  have  its  bearing  upon  the 
appearance  of  hydrogenium  in  meteoric  iron,  in  association  with 
eertaiQ  other  magnetic  elements. 

The  absorption  of  hydrogen  by  palladium  is  a  striking  fac 
That  thJH  ^u-H  ia  absorbed  by  platinum  and  by  iron  has  also 
\uH*\\    proved.     The   occluded    hydrogen    found   in    meteorites 
point«  to  a  condition  in  space,  upon  which  we  can  only  ob- 
Hcurely  speculate.     Spectrum  analysis  is  teaching  ua  that  this 
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element — ^bydrogen — forms  on  important  constituent  of  the 
nebulous  groups  and  cometary  films.  The  examination  of 
surface  forces  instructs  us  that  the  element  which,  oxidised, 
becomes  water,  and  which,  in  its  combinations  with  carbon, 
plays  so  important  a  part  in  the  animal  and  vegetable  economy, 
is  no  less  essential  as  an  agent  modifying  the  conditions  of  the 
mineral  world.  From  the  study  of  little  things — ^the  solution 
of  sugar,  the  absorption  of  water  by  a  sponge — we  are  advanced 
to  the  discovery  of  truths  which  beai*  on  the  mysteries  of  mole- 
cular structure,  and  on  the  constitution  of  worlds  in  space. 
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THE   STRUCTURE   AND   AFFINITIES   OF  THE 
SEA-SQUIRTS    [TUNICATA], 

By  JOHN  CH.VRLES  GALTON,  M.A.  (Oxon.),  F.L.S., 
Lecturer  on  Comparative  ^Vnatomt  at  Cuariko  Cross  Hospital. 

[PLATF  XLVlI.l 


''Profocto  enini  n  pummis  moUiL-cU  ad  iufima  zoopbyta,  'Naturnnon   4 
{blcH  saltum/  " — ChamtHso. 

THOUGH  the  animals  which  are  the  subject  of  the  present  1 
article  are  well  known  to  the  naturalist,  they  are  by  no  I 
means  familiar  objects  to  the  ordinary  sea-side  rambler ;  partly  1 
because  some  members  of  the  order  are  oceanic,  in  part  for  the 
reason  that  those  which  are  inhabitants  of  our  coasts  are  either 
unattractive  in  appearance,  or,  if  bctter-favonrid,  are  concealed 
by  rocks  and  the  fronds  of  sea-weeds. 

Some,  however,  of  our  readers,  when  wandering  along  tiie 
edge  of  a  shore  strewn  with  the  litter  of  a  recent  storm,  "count- 
ing the  dewy  pebbles,  fix'd  in  thouglit,"  may  perchance  bave 
stumbled  across  a  curious  object,  combining  the  consistency  of 
leather  with  the  appearance  of  a  lump  of  dirty  ice,  to  which, 
maybe,  sticks  an  empty  shell-valve,  a  mass  of  pebbles,  or  a  root 
of  tangle.  This,  after  being  handled,  is  very  probably  squeezed, 
and  out  shoot  two  jet'^  of  sea- water  into  the  face  of  the 
observer. 

The  creature,  not  inaptly  termed  a  "sea-squirt,"  is  an  Asci- 
dian  ;*  belonging  to  a  class  called  Molluscoida,  from  a  zoologi- 
cal, rather  than  an  external  and  obvious,  resemblance  to  the 
Mollusca — e.g.,  limpets,  whelks,  razor-shells,  mussels,  oysters, 
cuttle-fish,  sea-hares. 

The  Tunicata,  or  Ascidioida — that  division  of  the  Mollus- 
coida with  which  we  are  at  present  concerned — comprise, 
besides  the  sedentary  "sea-squirt,"  some  roving  oceanic  members 

•  Derived  from  the  Greek  amrnc,  a  wine-skin  (the  "  leatber-bottel "  of 
the  Orientals),  to  which  the  animal  in  question  beara  no  slight  resembUuice. 
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Which  have  no  popular  designation,  but  ure  known  to  naturalists 
fts  the  genera  Safpiikt  and  Pyfosomidw, 

Before,  however,  proceeding  to  survey  the  almost  Protean 
variations  which  the  Tuoicata  present,  we  will  examine,  some- 
what in  detail,  the  structure  of  a  representative,  both  tif  the 
nomad  tribe?,  and  of  those  which  have  a  fixed  habitat,  the  lease 
of  which  expires  only  with  life. 

To  begin  with  the  latter.  The  outer  coating  of  the  Ascidian, 
which  varies  in  consistence,  is  termed  the  **  test."  *  This  is 
pierced  by  two  openings,  sitiiate<l  at  a  varying  distance  from 
one  another,  sometimes  occupying  the  extremity  of  two  necks, 
which  render  the  creature  a  caricature  of  the  **  Wolff  **  bottle, 
known  to  workers  in  the  laboratory.  One  of  the  two  orifices  (the 
uppermost,  if  they  be  on  a  diiferent  level)  admits  water  (air- 
laden)  and  food  ;  the  other  gives  exit  to  excretions,  intestinal 
and  generative,  and  to  water  (airless).     (Figs.  1  and  10,  t.) 

A  most  important  point  in  connection  witli  the  test  is  that  it 
contains  cellniose  (no  less  than  60  per  cent,),  the  possession  of 
which  substance  was  once  held  to  be  the  exclusive  privilege  of 
the  vegetable  world,  ltd  presence,  however,  is  supposed  to 
be  due  to  a  ileslructivc  rather  than  to  a  constructive  chemical 
change. 

It  i«  significant  that  the  fresh -water  polype,  or  Hydrdy  con- 
tains chlorophyll,  and  this,  moreover,  not  derived  from  vege- 
table food,  but  elaborated  in  its  own  tissues.  The  test  is  the 
true  homologue  of  the  shell  of  bivalves^e.g.,  the  river-mussel 
{A n oilonta  Ch/gn ea ). 

Beneath  the  test  lie  two  inner  eoats — namely,  the  muscular 
"inner  tunic"  (Hancock),  which  is  homologous  with  the  **  man- 
tle *'  of  bivalves;  and  the  "  lining  membrane "  (  ** inner  tunic," 
Huxley).  These  two  tunics  are  generally  closely  adherent,  ex* 
cept  where  the  viscera  and  blood-channek  intervene.  (Figs.  I 
and  10,  M.) 

The  mantle  and  test  are  usually  free  (this  is  very  evident  in 
fipirit-prewerved     specimens),    except   at    the    two    respiratory 
'  orifices  mentioned  above,  where  they  are  adherent,  aud  at  points 
where  vessels  pass  to  the  test,  serving  as  slings  or  side-stays. 

The  hag  formed  by  the  combined  mantle  and  lining  mem- 
brane copies  in  its  outline  that  of  the  inner  surface  of  the  test; 
and  ha.s  moreover,  two  orifices  corresponding  with  those  pierced 

«the  latter. 
iA  little  distance  within  the  passage  of  entxance  ('*  inhalent  *') 
to  thin  bag  is  a  circlet  of  tentacles,  pointing  downwards  and 


From  thtj  Latin  Ugta^  a  piece  of  baked  cky,  a  poULerd,  a  wiue-JAr, 
"  Quo  semel  eat  itnbuln  reccns  aervubit  oilorem 
Testft  diu."— /Tor, 
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forming  the  upper  margin  of  a  fold  of  tbe  lining  membrane, 
termed  the  "anterior  collar"  (Hancock). 

Most  of  the  muscles  of  tbe  mantle  run  in  a  more  or  less 
longitudinal  direction,  iDterlacing  in  a  manner  which  remin 
us  of  the  arrangement  of  muscular  fibres  which  Dr.  Petti 
grew  has  go  clearly  demonstrated  in  the  stomach  of  man  and 
other  mammalB.  S<ime  fibries  are  dinpoRed  in  a  circular  manner 
round  the  two  orifices,  aud,  as  Van  der  Hceven  says,  "  Sphinc 
teres  veluti  effieiuut/'  (Fi^.  1.)  They  are  of  the  smooth  vari 

A  certain  space,  termed  the  ""paUial  chamber"  *  or  '*atrium 
{air,  fig.  10),  intervenes  between  the  Jininj:^  of  the  mantle 
a  sac  or  bag,  yet  remaining  to  be  described — 

^'Apparet  domua  iatud,  et  atria  loug-a  pateecuat.** 

This  "  domus  intns,"  which  comprises  tbe  j^ill-sac,  the  di 
tive  ttil»e  wttli  its  aci^essory  tiflands,  and  tbe  organs  of  reprod 
tion,  lies  aliimst  free  in    the  palliul   chamber.      The  gill-i 
(6r,  fig.  10)  which  has  a  texture  like  that  of  coarsely- won 
gauze,  has,  at  its  upper  end,  a  wide  mouth,  the  margin  of  whicl 
is  attached   to   tlio  mantle  a  little  lielow  the  "  anterior  collar. 
At  its  lower  extremity  is  a  much  smaller  aperture^  the  true 
mouth   of  the  aninml.     What  anatomists  would  call  the  "vis- 
ceral'' portion   of  tbe  lining^  membrane  is  closely  adherent  to 
the  gill -sac,  besides  being  reflected  over  the  heart  and  other  i , 
viscera,  in  the  manner  of  a  peritoneum. 

Alon^  that  Ride  of  the  body  which  is  farthest  from  the  apel^ 
ture  of  exit,  the  two  lateral  lobes,  into  which  the  gill-sac  is  su 
posed   to   be  resL>lvab]e,  are  separated   by  certain   folds  of  tbe 
lining  membrane  which  nre  converted  into  a  longitudinal 
termed  the  "  endostyle."     These  folds  diverge  above,  to  beco 
continuous  witli  the  lower  port  ion  of  the  anterior  collar, 
the  opposite  side  of  the  E;ac  intervenes  a  similar  fold  of  the  liui 
inembrnnp,  the  **oral  hmiina,'*  wliich  is  continuous  above,  aft 
bifurcation,  with  the  anterior  collar;  and  belmv  forms,  with  t 
lower  extremity  of  the  endostyle,  the  "  posterior  cord.'* 

Tbe  gill-j:ac  is  made  up  of  a  nnrnl»er  of  large  transv 
blood-channels,  crossed  by  smaller    longitudinal    ones,  which 
form  the  margins  of  narrow  elongated  windows   (*' stigmata 
fringed  with  cilia,  and  oltt^u  having  a  very  beautiful   struct » 
arrangement  (figs.  2  nnd  4).     A  number  of  stout  longitudinal 
bars  run  from  one  end  to  the  other  of  the  gill-sac,  attach 
only  where   they  cross  tbe  transverse  vessels.     At  these  poi 
there  is  situated  a  ciliated  papilla.     The  water  which   trave 
the  sac,  after  parting  with  its  oxygen  to  the  blood  circulatilig 


•  From  Lat.  palHrnUf  a  mautle. 

t  Atnuvif  tlie  enlriuice  ball  of  a  Komaa  hotwe. 
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tbruutjh  the  va-scular  sieve,  passes  out  throu^'li  tbo  "stigmata" 
iuto  the  "*  atrium,"  and  leaves  the  body  of  the  auimal  by  the 
erhalent  orifice.  The  circuhitinn  in  tliesie  animals  is  indeed — 
to  borrow  an  expres^-jive  word  from  Goethe — a  "  Zauberfluas," 
for  insteafl  of  a  definite  onward  cuiTent  there  is  actually  a 
tidal  ebb  and  flow. 

The  heart  is  a  muscular  tube  of  considerable  length,  open  at 
either  end,  but  having  no  valves.  It  lies  in  the  region  of  the 
lower  border  of  the  stomach,  between  the  mantle  and  lining 
membrane,  and  U  invested  with  a  fold  of  the  latter,  in  the  fashion 
of  a  pericardium. 

The  arrangement  of  the  vessela  has  been  most  carefully  studied 
and  clearly  described  by  Mr,  Hancock,  but  is  somewhat  com- 
plicated;  so  tluit,  were  there  sufficient  space  here  for  descrip- 
tion, our  readers  would  weary.  Suffice  it  to  say  that  there  are 
two  raain  longitudinal  trunks,  which  eventually  terminate  at 
either  end  of  the  heart;  one  of  which  runs  along  the  enaostyle, 
while  the  other  courses  along  the  opposite  side  of  the  gill-sac. 
These  are  brought  into  relation  by  means  of  the  transverse 
vessels  of  the  gill- sac,  and  by  a  circular  channel  situated  just 
below  the  "  anterior  collar." 

Owing  to  the  connection  of  the  raain  trunks,  either  imme- 
diately or  mediately,  with  certain  networks  which  ramify  in  the 
mantle  and  over  the  digestive  tract,  and  with  vessels  which 
serve  the  test,  the  blood  which  is  returned  to  the  heart  by  either 
of  these  channels  in  its  turn,  arrives  in  only  a  partially  aerated 
condition  ;  that  tnmk,  however,  which  courses  along  the  endo- 
style  being  the  carrier  of  the  least  pure  fluid. 

The  number  of  heart-pulses  in  either  direction  is  not  constant, 
but  varies  considerably.  As  regards  their  duration,  Mr,  Han- 
cock found  that  it  "  required  2}  minutes  to  accomplish  the  beats 
during  a  single  oscillation." 

The  digestive  system  is  comparatively  simple.  The  mouth, 
which  is  situated  at  the  bottom  of  the  gill-sae,  leads  almost 
directly  into  the  stomach,  upon  the  floor  of  which  there  is  a 
longitudinal  fold,  which  is  continued  into  the  intestine.  The 
tube  formed  by  this  latter  and  the  stomach  is  folded  twice  upon 
itself,  the  concavity  of  the  first  loop  looking  toward  the  heart 
(hsBmal  flexure,  Huxley),  In  the  second  loop  the  reproductive 
organs  usually  lie.  The  anus  opens  into  the  atrium,  in  the 
neighbourhood  of  the  exhalent  orifice  (fig.  10,  r?i,  st,  i,  and  a). 
The  food,  which  is  sedimentary,  consisting  of  Diatoms,  &c.,  is 
not  selected  by  the  aninjah  It  is  sifted  from  the  water  which 
traverses  the  gill-sac  by  ciliary  action,  accumulated  at  the  "oral 
lamina,''  before  mentioned,  and  conducted  along  this  organ, 
formed  into  a  cord  by  a  mucous  secretion,  to  the  mouth. 

The  liver  is  a  gland  made  up  of  delicate  branching  tubes  whicli 
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end  in  rounrlcd  extremities.     It  thinly  coats  the  intestine, 
opeD8  hy  two  ducts  into  the  fitornach. 

Overlying  the  liver,  and  liurrowetl  into  by  the  reprodtictive 
organs,  is  a  ductless  glandular  miissi,  permeated  by  blood-chaa* 
nels,  which  may  "  act,"  as  Mr,  Hancock  says,  **  as  a  sort 
packing'*  (like  Paley's  spleen  ?)  '"^  to  these  organs.*"  Its  vesicles 
may  also  aid  the  heart  ^*  by  their  resiliency  when  the  mass  is 
gorged  with  blood*" 

The  two  sexes  are  combined  in  one  individual*      Though 
geparate  organs  are  devoted  to  the  secretion  of  the  male  am 
female  elements,  they  are  asnociate*!    in   one  mass,  remind 
nsof  the  so-called  **  ovo-testis,"  which  occupies  the  last  whorl 
the  liver   in  Gasteropods  (e*g.  snailn  and   slugs).     Their  due 
which  are  distinct,  follow  the  curvature  of  the  la«it  loop  of  the 
intestine,  and  terminate  at  the  atrium,  l)y  the  side  of  the  au 
(gr  and  or,  tig.  10).     The  ova  are  probably  impregnated  in  t 
"cloaca" — that  portion  of  the  atrium  into  which  the  generati 
ducts  and  anus  open.      In    each  is  developed  a  tadpole-It 
embryo  (tig,    12),  which   is  hatched  about  thirty  hours  after 
fecundation.     The  fore  part  of  this  tadpole— as  we  rnay  terra  it 
— is  fumifrihed  with  three  sucker-like  projections.     By  these  it 
attaches  itself  to  some  suitable  spot  before  undergoing  subsequent 
changes,     A  pigment  spot  may  also  be  seen  in  the  midtlle  line 
of  the  back,  and  a  second  one  laterally  (fig.  12  e)»     These  were 
at  first  supposed  to  be  eyes  ;  but  Krohu,  from  his  observations, 
considers  this  not  proven.     They  persist  for  a  lung  time  aftet 
larval  existence,  but,  after  fusing  into  a  single  mass,  finally  dis- 
appear.     The  tail  of  the  larva,  after  being  retracted  into  the 
interior  of  the  now  attached  body,  where  it  is  rolled  up  into  a 
spiral  coil,  breaks  up  eventually  into  a  lolmlarmass,  and  becomi 
no  longer  visible,     A  cylindrical  axis  has  been  lately  discovei 
in  the  larval  tail,  resembling  in  Htructure   the  noto  chord  of 
lancelet  {Amphioxus),  the  lowest  of  the  fishes.     It  is  signifi 
that  the  late  Professor  Oondsir  pointed  out  the  likeness  betwi 
the  enormously  dilated,  ciliated,  and  perforated  pharynx  of 
very  fish  and  the  gill-sac  of  the  Ascidian. 

The  nerve  .system  is  very  rudiuuutary,  there  being  but  cm? 
ganglion,  situated  betwixt  the  inhalent  aud  exhalent  orifices, 
and  lying  between  the  mantle  and  linirg  membrane.  From  it 
radiate  a  few  nerves  to  the  re*^piratory  tubes  and  mantle,  and 
the  *'  branchial  tubercle,"  a  supposed  organ  of  special 
(taste  or  smell?)  which  lies  immediately  in  front  of  the  u 
end  of  the  oral  lamina. 

We  will  now  pii>8  on  to  a  brief  survey  of  the  erratic  Tunicata. 
taking  the  Salpidw  as  representatives  of  this  division. 
These  animals  are  of  especial  interest  to  the  naturalist, 
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that  it  was  in  them  tliat  ChaniisBo  *  discovered  a  peculiar  mode 
of  reproiiuctiuii.  tonnt'ii  hv  hita  *'alteriiaticni  of  gcneratioDF,"  a 
cJUcovery  since  veriHe<l  hy  tbe  late  observations  carried  on  by 
if  uxley  on  board  the  **  llattlegnake.'* 

A  Salpa  (fig,  11)  Ua,  somewhat  irregular,  hollow,  translucent 

"  ider,  open  at  botli  endfi.  eacli   orifice  being  furnished  with  a 

' .     Though  the  unimiil  swims  **  indifferently^  says   Huxley, 

**  with  either  end  forwardj  and  with  either  side  uppermost,"  that 

end  where  the  month  opens  may  be  considered  as  anterior,  and 

tliat  side  as  dorsal  where  the  heart  is  situated. 

There  are  two  tunicn,  adherent  only  at  the  margin  of  the  two 
i»ritice!:i.  The  outer  corre.^ponds  to  the  Ascidian  test,  while  the 
inner  is  ni.-idi*  np  of  tiie  homolognes  uf  the  mantle  and  lining 
luembratie,  whieli  are  in  close  contact,  except  where  blood- 
channels  intei-vene.     (Fig.  11,  II  and  T.) 

A  few  fjands  (five  or  seven  in  number)  of  strlpal  muscular 
ti^ue  run  across  the  inner  tunic,  transverse  to  the  long  axis 
tjf  the  body  (hyn.  Imi^  fig.  11).  A  band  (**hypophuryngeal 
band,*'  Huxley),  composed  of  two  lamina?  adherent  along  their 
tbirsal  edge,  crosses  the  body-cavity  ('' pall ial  chiimber")  obliquely 
from  behind  forwards  and  downwards  (br,  lig.  1 1 ).  This  has 
been  c:dled  a  gill,  l>nt  ''somewhat  too  exclusively,  as  there  can 
be  little  doubt  that  the  whole  respiratory  cavity  performs  the 
branchial  function/' 

A  tongue-shaped  bo<ly,  the  '"  laiiguet  *'  ("  langlicher  Organ," 
Eschricht),  at  the  ba>«e  of  which  lies  a  ciliated  sac,  projects 
into  the  body^cavity,  where  its  ventral  wall  is  joined  l>y  the  an- 
terior end  of  the  so-called  "gill.''  It  is  supposed  to  subserve 
the  sense  of  taste.     (Fig.  1 1,  <''*.) 

A  single  ganglion  lies  just  behind  the  lanffvcty  to  whicli,  as 
well  as  to  the  walls  of  the  body,  it  sends  nerves.  To  its  lower 
surface  is  attached  a  vesicle  containing  pigment  and  calcareous 
bodies,  leading  to  which  is  a  depresisiou  in  the  outer  tunic- 
(Fig.  11,  ff)  This  probably  corresponds  to  tbe  ay<litory  organ 
in  those  orders  of  which  the  snail  and  river-mussel  are  repre^ 
sentatives. 

The  digestive  tract  is  very  simple,  being  included  in  a  small 
knob— the  '*  nucleus'* — situated  at  the  hinder  end  of  tJie  bodv. 

(Fig.n,».) 

It  is  eonnecte<i  with  the  mouth  by  a  furrow  running  along 
liie  ventral  ai^pect  of  the  animal.  The  intestine  is  spirally 
coiled,  and  ha-s  a  sac — ^the  stomach — attachwl  to  its  left  side. 
The  anus  opens  above  and  to  the  right  side  of  the  mouth.  Over 
tiie  la^t  portion  of  the  intestine  is  spread  a  network  of  trans- 


•  Bett^  knowfl,  no  doubt,  to  moet  of  oiu*  readere  as  tbe  author  of"  The 
Shttdowle^  Miu ''  (Peter  Scblemihl). 
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parent  tubes,  wliich  may  perform  tlie  function  of  a  liver, 
represent  a  rudimentary  absorbent  system* 

Thougli  the  circulatory  system  consists  of  **  sinuses,  Lft 
blood-ebannels  without  distinct  walls,  many  of  these  are  co 
gtant  iu  position  ;  namely,  the  dorsal,  eoclosing  the  endoatyle; 
the  ventral^  iu  which  the  ganglion  bes — lateral  sinuses  connect- 
ing tlie  two  former — a  sinud  surrounding  the  viscera,  and  a 
channel  which  traverses  the  "*^ill.'*  These  communicate  round 
the  cesophag^is:  above  and  in  front  of  which  lies  the  heart  (tig. 
11,  h) — ^an  imperfectly  tubular  organ,  having  walls  of  siripei 
muscular  tissue.  There  is  a  blood-tide,  with  intervening  pause, 
as  in  the  Ascidia. 

It  had  long  been  noticed  by  naturalists  that  the  Salpidm  oo 
curred  in  two  well-marked  forms;  one,  as  a  solitary  specimen; 
the  other  consisting  of  a  number  of  individuals  joined  together 
in  a  chain,  which  moved  through  the  waters  of  the  ocean  in  a 
serpent-like  course.  These  two  forms  were  described  as  distinct 
species  until  Chamisso  di8covered  that  they  were  but  phases  in 
the  existence  of  one  and  the  same  zoological  individual. 

It  will  be  advisable  to  term  them,  after  Huxley,  "  Salpa  A,'* 
and  "  Salpa  B,"  in  order  to  avoid  the  use  of  a  theoretical 
nomenclature. 

Though  these  forms  are  very  similar  internally,  they  differ 
outwartlly  in  certain  poiott*,  such  as  shape,  texture  of  the  inte- 
gumeut,  number  of  the  muscular  bands,  and  length  of  the  en- 
dostyle.  Encircliuf,'  the  nucleus  of  a  specimen  of  Salpa  A,  may 
often  be  ibimd  a  chain  uf  embryonic  B  Salpa^,  which  are  at- 
tached in  pairs  to  the  side  of  a  cylindrical  tube  which  takeB 
origin  just  in  front  of  the  heart,  and  is  an  outgrowth  from  the 
sinus-system.  The  cavity  of  this  "gemmiferous  tube'' 
municates  with  the  dorsal  sinus  of  each  embryo ;  and  Prof* 
Huxley  "has  seen  one  of  the  large  blood-corpuscles  of  the 
parent  entangled  in  the  heart  (which  was  not  more  than 
of  an  inch  long)  of  a  very  young  foetus/* 

Each  embryo  is  attached  to  its  neighbour  by  means  of  a  com- 
municating channel  between  their  sinus  systems.  This  channel 
gradually  narrows  until  it  becomes  a  mere  pedicle ;  and,  finally, 
all  oomraunication  ceasing,  the  young  Snipa  B  is  free. 

"  It  is  clear,  therefore,"  gays  Professor  Huxley,  *'  that  the 
gemmiferous  tube  is  nothing  more  than  a  stolon,  containing  a 
diverticulum  of  the  circulating  system  of  the  parent,  and  the 
whole  process  of  reproduction  as  it  is  manifested  in  Salpa  is 
one  of  gemmation,  Salpa  B  is  a  bud  of  Salpa  A."  Before  \ts 
liberation  from  the  chain,  each  B  Salpa-  generally  contains  a 
solitat^  f(etus,  attached  by  a  pedicle  to  the  upper  and  hinder 
part  of  the  wall  of  its  respiratory  cavity.  This  connection  be- 
tween parent  and  offspring  is,  moreover — most  wonderful  to  re- 
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^ate— like  that  of  the  highest  Vertebrnta,  truly  jjlacentaL     The 

S)Iacenta''*  (tig.  !  1,  pi,)  consists  of  two  suct»;  the  outer  of 
kich,  concave  imd  cup-shaped,  cnmmutiicates  with  the  dorsal 
us  of  the  fa?tus;  while  the  inner,  which  is  spherical, and  received 
into  the  concavity  of  the  outer  sac,  opens  into  a  sinus  arising 
behind  the  heart  of  the  parent.     Kach  sac  is  divided  internally 
an  incomplete  partition,  so  that  a  current  seta  down  one 
le  and  up  the  other*     Tkei-e  is  no  comviunication  behveen 
\e  sacs,  the  flow  of  blood  in  each  being  independent  of  that 
the  other.     In  process  of  time  this  bond  is  snapped  asun- 
ler,  and  the   offspring  is   launched  into  the    wide  waters    as 
Salpa  a:' 

To  sum  up,  in  the  words  of  Prufessor  Huxley,  "There  is  no 
Iteniation  of  generation,'  if  by  generation  sexual  generation 
roeant ;  but  there  is  an  aUe^udion  of  true  sexual  gensra- 
Uh  the  aUofftiher  distinct  process  of  f/^.mmation,*'^ 
fessor  Huxley,  after  clearly  pointing  out  the  difference 
r^n  a  toolof/fcal  and  melaphymcal  **  individual,"  proposes 
to  term  each  form  of  Salpa — namely,  A  and  B — a  **  zooid ;" 
seeing  that  these  are  only  colledwebj  equivalent  to  the  **  in- 
dividual" of  higher  animal  forms,  being  in  structure  but  part 
of  an  individual,  namely,  or^jans,^ 

The  male  reproductive  gland  of  Salpa  B  surrounds  the  intes- 
tine like  a  network.  Since  its  stages  of  development  are  later 
than  those  of  the  ovary  of  the  same  zooid,  it  may  be  inferred 
that  impregnation  takes  place  from  without. 

In  a  young  A  SaJpa  may  be  seen  at  the  hinder  part  of  the 
sinus  surrounding  the  viscera  a  mass  of  oil -containing  cells, 
termed  by  Krohn  '^eheoblast*' t  (fig.  U*).  The  function  of  this 
organ  is  unknown ;  but  its  occurrence  in  an  animal  possessed  of 
a  placental  circulation  suggests  an  analogy  to  a  "thymus" 
gland. 

The  SalpUht  are  said  by  Chamisso  to  be  luminous,  but  no 
reference  is  made  by  Huxley  to  this  point. 

Having  now  described  a  representative  both  of  the  fixed  and 
wandering  Tnnicates,  but  small  space  is  left  at  our  command 
for  mention  of  the  varieties  of  these  two  groups. 

•  Tin*  structure,  which  forcibly  reminds  us  of  one  of  thn  "  cotyledons"  of 
the  placenta  of  a  cow,  **  h  identical  iii  atructufe  with  ft  j*iiij<le  villuj  con- 
ijiiDfd  in  A  siujflo  venous  cell  of  the  nmmmitlian  pkcentn^  excopt  that  in  the 
S*lpiftn  placenta  the  villus  belong  to  the  parent,  the  cell  to  the  foetus;  the 
reTerw?  obtnininjj  in  the  MumnmliA.*' 

^^  Tho  process  of  generation  just  detailed  is  termed  by  Quatrefftg-es,  "Cie- 
^Kcneais.'^  See  chapfl,  xiii« — xti.  inclusive,  of  biR  Metamorphote*  of  Man 
fKf  tMe  Lower  AnimaU,  Translated  by  Henry  Lawson,  M.D,  London, 
1604. 

I  FrQoi  the  Greek  t\atow  (olive)  oil,  we  suppoMu 
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The  Ascidia  ])roper  comprise— 

a,  Ttiate  which  are  isolated,  e.g.  Bolienla  and  PJuillusla 
(figR,  1  aud  10) — Cow  pound  A^cidmns, 

fi.  Those  connected  by  "  stolons" — trailing  prolougatioiis 
like  tlie  "nmnere"  of  strawberry-plants — into  which  Wood- 
channots  are  contiuued,  e.g.  ClaveUna  (fig.  5) — Social  Ascidians. 

7*  Those  in  which  the  tests  are  fused  into  a  common  gela- 
tinouft  mass,  in  which  the  iiifLividnals  are  imbedded  in  groupsi 
IrequL'Dtly  star-like,  eg.  Botri/lUw  (figs,  (i,  7) — Compownd 
Ascidians, 

The  oceanic  members  Dot  yet  ineutioned  are,  Pyi^OBortitx^ 
Ihtllolum^  and  Appendicularla.  The  Fyromtmata  are  elo- 
(|UL'utly  described  by  Professor  Htixley  as  *' miniature  pillars  of 
tire  gleaming  out  of  the  dark  sea,  with  an  ever-waning,  ever- 
briglitening,  soft  bluish  light,  as  far  as  the  eye  could  reach  oo 
every  side/* 

To  speak  more  prosaically,  each  animal  consists  of  a  hollow 
cyliuder,  closed  at  one  end,  open  at  tlie  other^  somewhat  like  a 
test-tube  (fig.  8),  At  the  open  end  is  a  kind  of  valve*  In  th« 
walls  a  nunibfr  of  zooidsare  iml)eddcd  perpendicular  to  the  axis 
of  the  tube,  whose  anterior  orifices  Kxok  outwards,  wliile  the 
poflterior  open  into  the  interior  of  the  cylinder. 

The  cylinder  moves  by  the  reaction  of  forced-«>ut  \vat>i 
against  its  closed  extremity. 

Reproduction  takes  place  in  two  ways ;  both  by  an  asexu:)! 
budding,  and  by  impregnated  ova,  each  of  which  gives  on-ilu 
to  four  aggregated  zooids. 

Doliohim,  as  its  name  implies,  is  cask-shaped.*  Both  endii 
are  open,  the  hinder  being  fringed.  The  gill  is  representcjd  by 
two  bands  (^'epi-"  and  '^  hypo-pharyngear'  of  Huxley,  respec- 
tively) which  are  connected  by  transverse  bars, 

Appendwularia  (fig.  9),  a  minute  animal,  is  the  lowest  form 
oi  Tunicate.     In  it  the  larval  tail  is  persistent,  while  the  gill  i| 
entirely  absent.     There  is,  however,  a  "  ciliated  band' 
ventral    surface   of   the   respiratory  cavity.      Appends 
difters  from  all  other  Tnnicates  in  having  no  reversal 
blood-current,  anil  in  [tos^jessing  individuals  of  separate  sex, 
which,  however,  tbe  male  only  has  at  present  been  discovered. 

Professor  H  ilk  ley  divides  the  Tunicata  {Ascidimda)  into 
three  orders^ — 

1.  Branchinlia,  in  which  the  gill-sac  is  go  large  that   the 
digestive  and   generative  organs  are  pushed  to  one  side  of  it 
The  volitanj  Ascidians,  BotrifUuSf  Saipa,  and  Pifvoscnnay  beloi 
to  this  order, 

2,  Abdo^airtalta,  in  which   the  gill-sac,  being  comparative 


est  form 
e  gill^ 

I  of  tfl 
i  sex-  m 


•  Diminutive  of  Lat.  doHitm,  a  cask. 
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amiill,  lies  in  front  of  the  generative  and  digestive  organs. 
This  order  includes  Clavelina  and  the  Compound  Ascidians, 

3,  Larvalia^  comprising  only  Appcndicnlaruu 

A  few  words  on  honiolo^ie."^. 

1,  Between  the  different  members  of  the  Tuntcata. — As  but 
a  portion  of  the  work  of  respiration  is  fulfilled  by  the  iso-called 
•'  gill  ''  of  Salpa,  so  is  this  organ  a  boinolt»gne  of  but  a  portion 
of  the  gill-sac  of  the  Ascidiiin,  uaioely,  the  ''  oral  lamina." 

Two  ciliated  bands,  which  in  Salpa  encircle  the  anterior  end 
of  tbe  respiratory  cavity,  and  in  Appeudlcularla  remain 
rudimentary,  seem  to  answer  to  tbe  "  anterior  collar  *' of  the 
Ascidian. 

The  ''branchial  tubercle''  of  tbe  latter  appears  tn  be  homo- 
Jogically,  as  well  as  functionally,  represented  by  the  "languet" 
[of  Salpa, 

Lastly,  the  "  ehcoblast"  of  Krohn  may  turn  out  to  be  the 
representative  of  the  erectile  structure  which  coats  the  digestive 
tract  of  t!ie  Ascidian. 

2.  Between  the  Tunicataand  other  sub-classes.— Though  Pro- 
fessor Huxley  declaimed  long  ago  that  "  great  as  are  the  apparent 
resemblances  between  a  Laniellibranch  and  an  Ascidian,  they  all 
vanish  upon  close  examination,''  the  belief  is  not  yet  given  up 
by  some  anatomists  that  true  comparisons  may  be  made  between 
these  two  divisions.  According  to  this  view,  which  is  adopted 
by  Professor  Rolleston,  of  Oxford,  in  a  forthcoming  manual 
on  compiirative  anatomy,  the  gill-siic  of  the  Ascidian  corre- 
sponds to  the  branchial  cavity  or  to  the  left  gill  of  the  river 
mussel,  and  not  to  a  dilatetl  pharynx  ;  while  the  entrance  and 
exit  orifices  of  tbe  former  will  respectively  answer  to  tbe  in- 
halant and  exhalent  siphuus,  rudimentary  in  the  river  mussd, 
veil  developed  in  the  '*  gaper  "  (My a). 

The  anterior  end  of  the  Ascidian  will  be  that  at  which  the 
animal  is  attached,  and  the  line  of  the  endostyle  will  indicjite 
its  dorsal  aspect,  while  the  oral  lamina  will  represent  the 
bsr-mal  region  of  tbe  river  mussel. 

The  single  ganglion  of  the  Tunicata  will,  finally,  answer  to 
the  **  parieto-splanchnic  "  ganglion  of  the  Lamcilibranch. 
L     Tbe  crown  of  tentacK^s  of  tbe  Polyzoa  (of  which  tbe  '*  sea- 
mat " — Flustra— may  he  a  familiar  representative)  is  supposed 
to  answer  to  the  gill-sac  of  the  Ascidians  by  some ;  by  others  to 
the  fringe  within  tiie  inhalent  orifice,  the  gill-sac  corresponding 
[|o  tbe  dilated  pharynx  of  the  Polyzoa.     To  others,  lastly,  these 
structures  do  not  present  any  homologies. 

The  Tunicata  were  not  unknown  to  ancient  naturalists. 
Aristotle,  tbe  father  of  phtlosophie  zoology,  gives  a  capital 
account  of  the  Ascidians  under  tbe  name  of  rrftua* 

L         *  See  the  iQi^t  half  of  CAp»  vi.  lib.  iv.  of  liia  Iliitorm  Animalium, 
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Boitmia  (tgrm  tht  wtmartcMJ  ttaata  ia  tlie  ^qmob  of  the  Bojil 
CoOegK  of  Sargeom).  A  Tetlkal  aecdoo  has  been  made  thioiigii 
IIm  tart,  wlikli  htm  iotennllT  a  eaifibfinooB  appearanoQ.  Lyng 
free  ia  t]i«  fTpowd  osnty  b  tbe  Itodj  of  the  atiimal,  inTostdd 
with  tbe  miiieiykr  mmtk.  GI«m  lodi  «i«  in^LTled  into  tbe 
onfiisa  of  entrwDce  and  exit 

Pdrtien  of  fill-iuu;  of  Attiiiia  iWuBSifiyiuimug,  hlgklr  mngiufied 
Alter  Alder. 

C^sotiina  prodHrta,  ofttitfa]  gize.    After  Milne- Edwards. 

Conea  of  gill-wir  of  Moljfuh  arenotaf  seen  in  profile,  highly  niAgni- 
fied.    Aft<?r  Aider. 

t%avelum  lepndifurmisj  natural  aize.     After  Milnc-Etlvraida. 

BtArylluM  biciUtdu^f  oo  a  piece  of  lea-weed.  Natural  size.  After 
MUne-^  Edwards 

Tbe  sfime  ipeci^,  maf^ified.    After  Milne-Ed wanls. 

I)/rosofna,  From  the  exlucationul  eerie?,  Kojral  College  of 
Surgoonji. 

Apprfidicuhria  Fhffi'Umnf  highly  magnified.  After  lliudey.  The 
lotttTs  N  8  iiidieiite  ft  scale  of  the  natuml  size  of  the  oniuial. 

Pfktfltmn  nit/nt,  from  a  HiiBteriaE  Bpccimeii,  Koyal  College  of 
SurgiHiDs.  One  side  of  the  test,  moDtle,  and  gill-sac  has  been 
rt'iiiiOTedt  in  order  to  display  the  digestive  tract  and  the  or^aiii 
of  reproductiDD  in  situ. 


•  NiUwaliM  Ilifitona.  lik  xxxih  31, 

t  Tliroti^jrh  lh(*  ccmrteiiy  and  kindaess  of  Mr.  W.  IL  Fl^we^  F.E.S*,  CoiH 
■arvAl^r  of  tln^  ^hi^enui  of  the  Koyal  College  of  Surgeons,  petnusaoiilfS 
galaad  (Vom  IIm*  Mu&outu  Conmiittee  to  make  drawiugs  from  preparations 
OO&talxif^d  ill  \Uv  MiiHiHim  nf  the  College. 

Wa  arc  al§o  ^^n^atly  indebted  to  Mr.  Charles  Robertson,  Demonatrator  of 
Anatomy  at  the  University  I\[iiseum,  Oxford,  for  some  magnificent  specimana 
of  A^'idus  Arurfwoideitf  by  the  lud  of  which  the  memory  has  beenrefNabed 
on  aoveral  important  point't. 
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Fig.  11.  SaJpa  {Africanay  Forskahl).    A  jouog  solitary  zooid.    After  Pro- 
fessor II.  Muller. 
„     12.  Fully-developed  larra  (or  tadpole)  of  Ascidia  Ampulhidcs.    After 

Van-Beneden. 
The  same  letters  indicate  corresponding  parts  in  all  the  figures. 
The  arrows  point  in  the  direction  of  water-currents. 
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Stomach. 
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Mantle. 

pi 

Placentn. 

B. 

GiU-sac. 

f. 

Intestine. 
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Position  of  Endostyle. 

Ganglion. 

Mouth. 

ov. 
cc. 

Reproductive  gland. 
Oviduct. 
Ciliated  cavity. 

a. 

Anus. 

A. 

Inhalent  orifice. 

P. 

Exhalent  orifice. 

hr, 
air, 

• 

Ilypopharyngeal  hand. 
Atrium,  or  respiratory  cayity. 
Elaeohlnst. 

e. 

ax\ 
bin. 

So-called  eye. 
Axis  of  "  caudal  appendage, 
bm.  Muscular  hands. 

R. 

Nucleus. 

A. 

Heart. 
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THE   PLANET   SATURX   IN  JULY    1869. 

m   RICHARD  A,  PROCTOR,  B.A.,  F.RA.a, 

Author  of  "  Satukk  aki>  its  System,*'  "  liALF-Houibi  with  ths 
TsLnoopB/'  &c.  &o. 


THERE  is  no  object  iu  tbe  heavens  which  is  so  well  calculated 
to  excite  our  admiration  as  the  planet  Saturn,  when  ob- 
served with  a  good  telescope.  The  nebulte  exhibit  to  us  gj^steDM 
which  arc  in  reality  incomparably  more  magnificent.  The 
double  stars,  rightly  understood— and  especially  those  binaiy 
systems  whose  periods  extend  over  many  hundreds  of  years — 
afford  stronger  evidence  of  the  grand  scale  on  which  the 
universe  is  created.  But  the  evidence  which  Saturn  affords  is 
more  readily  appreciated.  The  mind  must  be  dull,  indeed, 
which  does  not  recogoise  at  once,  in  the  splendid  architecture 
of  the  Saturnian  ayatem,  the  fashioning  power  of  the  great 
laws  which  the  Creator  haij  set  His  universe.  The  beauty  of 
the  system,  the  perfect  regularity  of  the  gigantic  rings,  the 
delicate  varieties  of  colour  which  the  practised  observer  can 
detect  both  in  the  planet  and  its  attendant  ring-system,  and  the 
magniticent  scale  on  which  all  these  features  of  interest  are 
exhibited,  attract  and  impress  the  attention;  while  the  singular 
problenifl  suggested  by  the  stability  of  the  rings,  or  still  more 
by  the  slow  processes  of  change  to  which  they  appear  to  be 
fiubjected,  invite  the  exercise  of  the  fullest  powers  of  the  observer 
and  of  the  Tnathematician. 

The  return  of  Saturn  to  our  skies  is  rendered  this  year  more 
than  usually  iuteresting,  l>y  the  fact  that  the  rings  have  now 
attained  their  full  opening  ;  so  that  it  will  be  possible  to  renew, 
imder  fiivourable  circumstances,  that  examination  of  their 
structure  which,  on  the  last  occasion  of  the  sort,  led  to  the 
discovery  of  the  dark  ring  and  other  singular  features.  Tb 
planet  will  not  indeed  attain  a  high  elevation  during  t] 
coming  months,  and  therefore  tlie  opportunities  for  the 
plication  of  high  powers  will  be  comparatively  few.  But  the 
can  be  little  doubt,  that  the  numerous  able  observers,  who  no 
nightly  scan  the  heavens  with  powerful  and  well  defining  tele- 
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sopes,  will  avail  themselves  of  every  interval  of  good  observing 

flFeatber  to  scrutinise  the  Saturoian  system.     The  spectroscope, 

[too,  which  has  already  afforded  singular  and  interesting  infor- 

[tnation  respecting  the  rings,  will  probahly  be  brought  to  hear 

ifresh  upon  the  question  of  their  structure.  *  We  propose  now 

jto  consider  some  of  the  discoveries  which  have  been  recently 

lade  respecting  Saturn  and   his  system,  and  to  suggest  some 

►recesses  of  observation  wLiich,  if  well  carried  out,  might  afford 

^Valuable  information  on  the  subject  of  the  rings. 

I  shall  assume  a  knowledge  on  the  reader^s  part  of  all  those 
Teaturcs  of  the  Saturniaa  system  which  are  usually  described  in 
[■treatises  on  astronomy*  Nor  shall  I  enter  at  any  length  into  the 
circumstances  which  have  led  astronomere  to  recognise,  in  the 
system  of  rings,  the  presence  of  a  multitude  (jf  discrete  particles 
fOr  minute  satellites,  revolving  for  the  most  part  in  one  plane 
round  the  globe  of  the  planet.  I  must  make  one  or  two  pre- 
liminary remarks  on  this  interesting  hypothesis,  however,  lest 
>me  portions  of  what  follows  should  not  seem  intelligible  to 
those  who  may  not  happen  to  be  familiar  with  the  views  now 
fteceived. 

It  had   been   shown,   by    Laplace^  that  the  stability  «>f  the 
'motion  of  such    rings    as  were    supposed    to  surround  Saturn 
»ouId  only  be  maintained  by  a  considerable  over-weighting  of 
[oae  portion  of  each  ring,  and  an  equally  remarkable  eccentricity 
[of   position.     Later  astronomers,  admitting  tliis  view   as   the 
of  their  inquiry,  came  to  the  conclusion  that  the  disturbing 
stion  of  tlie  satelhtci*  might  cause  a  balancing  motion  in  the 
ring-system,  sufficient  at  letust  tu  secure  stability,  somewhat  as 
the  slight  n^otiooH  by  which  a  rod  is  balanced  in  an  upright 
lition,  althougli  these  motions  are  severally  opposed  to  tlie 
rod's  stahility,  yet  by  their  united  effect  give  to  the  rod  a  com- 
parative fixity  of  position  which  the  most  perfect  quiescence  of 
ihe  support   could   not  secure.     These  views  maintained  their 
■ound  imtil  the  discovery  of  the  dark  ring,  and  of  the  strange 
ict,  that  the  planet's  body  could  be  seen  through  this  forma- 
lon  without  apparent  distortion.     The  discovery  of  this  ring 
to  a   renewed  examination    of  the  problem ;  and  finally 
•rofesRor  Maxwell  of  Cambridge  proved,  by  a  most  convincing 
►rocesH  of    mathematical   demonstration,    that   no   solid   ring 
could    by  any  possibility  continue   to   exist   as   an   attendant 
upon  a  planet.     Either   the   ring   would    crumble   into   frag- 
lentu  under  the  influence  of  the  forces  to  which   it  would  be 
'mibjectefl,  and  these  fragments  would  continue  to  revolve  as  a 
broken  ring  round  the  planet ;  or  the  ring  would  be  more  com- 
pletely destroyed,  and  would  be  brought  to  the  planet's  surface. 
[ence  we  are  forced  to  conclude  that  the  rings,  though  con- 
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iuuons  in  appearance,  consist  of  fliMrLts  of  miTiute  bodies,  eadi 
travel] iug  od  iU  own  orbit  around  the  plauet.* 

But  althongh  to  the  mathematician  capable  of  following 
Profetisor  .Mjkxvvell  through  all  tlie  processes  of  a  complicated 
proof,  tlie  demon&tration  of  the  satellite  theory  of  the  riugg 
maj  geem  complete,  there  can  be  no  doubt  that  the  more 
convincing  evidence  of  observation  is  wanted  to  bring  the  fiict 
home  to  the  minds  of  the  general  student.  Now  we  cannot 
hope  that  tbe  most  powerful  telescopes  which  man  can  con- 
struct will  suffice  to  reveal  the  f^eparate  bodies  which  form 
the  rinf^.  When  the  rinse's  edge  is  turned  towards  u«  itappean 
as  an  almost  evanescent  liue  of  li^ht,  and  doul>tless  if  that  lioe 
had  not  lenj^h  as  well  as  breadth,  we  could  not  dettjct  any 
trace  of  its  existence*  Yet  there  is  every  reason  to  believe 
the  apparent  breadth  of  that  tine  line  of  light  is  many  tii 
larger  than  the  apparent  diameter  of  any  single  satellite 
longing  to  the  rings.  In  this  way,  then,  observation  is 
likely  to  help  us. 

But  there  is  a  mode  in  which  evidence  ndght  be  gathei 
respecting  the  conformation  of  the  rings,  by  any  observer  wbo 
had  patience  to  conduct  the  requisite  series  of  obeer\'ations. 

If  we  consider  the  case  of  a  series  of  flat  rings  (whose  thick* 
ness  may  be  neglected)  formed  as  of  old  the  rings  of  Saturn 
were  supposed  to  be,  we  shall  see  that  the  apparent  brilliaDCj 
of  the  rings  ought  to  vary  with  the  amount  of  ojiening.  We  do 
not  refer  tu  the  total  amount  of  light  received  from  the 
but  to  the  apparent  brilliancy  of  any  point  upon  the  sy 
W^hen  a  plain  Kuifiice  is  illuminated,  the  science  of  optics  tell« 
that  the  illumination  is  proportional  to  the  cosine  of  the  angle 
of  incidence.  In  fact,  we  know  from  experience  that  the  liigh< 
the  sun  is  above  our  horizon  the  greater  is  the  amount  of  ligl 
received  on  the  earth's  surface  around  us.  Precisely  so  woi 
it  be  with  the  rings  if  they  had  plane  surfaces.  And  further,  H 
is  a  law  of  optics  that  the  apparent  brilliancy  of  any  point  of  i 
luminous  object  is  equal  to  the  real  brilliancy  at  that  poinl 
whatever  may  be  the  distance  of  the  object,  or  the  angle 
which  the  line  of  light  meets  the  surface  (neglecting  alwai 
what  does  not  here  concern  us — the  influence  of  any  ahsorpti 
medium  which  may  be  interposed  between  us  and  the  object). 
Now,  this  being  so,  it  is  very  evident  that  if  the  rings 


*  I  know  nut  why  tlis  conc'inion  aliould  be  commonly  attributed  to  mj' 
ne\L    NotltitifT,  1  think,   cnn  lo  clearer  thaii  the  tcnna  in  which 
dealing  with  the  euLject  of  iho  Jiature  of  the  ring?,  in  chupter  r.  of 
tfeatiae  on  Sjturi,  I  have  a3sif:iiMd  !o  Fror,  Maxwell  the  full  credit  for 
diaeovery  with  whicb  I  hfive  had  abeohitely  nothing  whatever  to  do, 

admire  and  describe  it. 
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fiat  the  total  amount  of  light  received  from  them  (the  ball  being 

supposed  removed)  would  be  increased,  through  two  causes,  aa 

-the  rings  opened.     Firstly,  the  increased  appai'ent  size  of  the 

luminous  surface  would  have  an  obvious  effect*     Owing  to  this 

clause  the  illumination  would  vary  as  the  sine  of  the  angle  at 

-which  the  line  of  light  from  the  earth  is  inclined  to  the  plane 

of  the  rings.     Secondly,  the  apparent  brilliancy  of  each  point  of 

Ibe  ring-system  would  be  increased  as  the  sine  of  the  angle  at 

^hich    the  sun's  rays  are  inclined   to   the  plane  of  the  rings. 

Thus  the  total  amount  of  light  would  increase  as  the  product 

of  these  two  sines,  or  assuming  what  is  commonly  the  case,  that 

the  earth  and  sun  are  almost  equally  raised  above  tlve  surface 

of  the  rings,  the  total  amount  of  light  received  from  the  rings 

would  vary  as  the  square  of  either  sine. 

But  if  the  rings  consist  of  a  multitude  of  discrete  satellites, 
lere  must  result  a  diBerent  state  of  things.  Take  a  single 
itellite,  and  we  see  at  once  that  so  long  as  the  whole  of  this 
satellite  can  be  seen  we  get  the  same  amount  of  light  from  it, 
whatever  the  elevation  of  the  sun  above  the  mean  plane  of  the 
rings.  And  though  the  problem  seems  to  get  somewhat  com- 
»licated  when  we  consider  the  case  of  a  multitiide  of  satellites, 
ret  it  will  be  found,  on  examination,  that  there  is  no  longer  the 
ime  variation  to  be  looked  for  a.s  was  shown  to  exist  in  the 
irmer  case,  owing  to  the  sun's  change  of  elevation.  In  fact, 
re  have  a  case  somewhat  resembling  that  of  the  moon ;  the 
lumination  of  whose  disc  has  been  shown  by  Ztillner  not  to 
linish  towards  the  edges  according  to  the  varying  inclination 
►f  the  solar  rays  to  the  moon's  surface,  but  rather  to  increase ; 
^nrhile  calculation  has  shown  the  probable  reason  to  consist  in 
the  fact  that  the  moon  is  not  a  smooth  globe,  but  covered  with 
hills  and  mountains,  whose  sides  are  inclined  at  greater  or  less 
elevations  to  the  mean  level  of  the  lunar  surface. 

This  being  so,  two  means  of  observation  seem  available, 
*irst,  a  definite  part  of  the  ring*s  widtli  might  be  compared 
ith  the  equatorial  bright  belt  of  the  planet ;  the  brilliancy  of 
lat  belt  being  we  may  assume  constant.  This  method  would 
probably  involve  difficulties  ;  but  from  the  success  with  which 
^Ir.  Browning  gauged  the  relative  brilliancy  of  different  parts 
of  the  disc  of  Jupiter  last  spring,  I  have  no  reason  to  doubt  that, 
ith  suitably  prepared  and  graduated  darkening  glasses,  the 
jmparison  might  be  satisfactorily  carried  out.  Then  the 
ige  of  brilliancy  of  the  particular  part  of  the  ring  examined, 
the  system  gradually  closed,  would  afford  evidence  of  the 
^nature  of  that  portion  of  the  ring,  according  to  the  principles 
enunciated  above.  Secondly,  a  process  might  be  applied  to 
Saturn  correspondiDg  to  that  which  Dr.  Zollner  recently  applied 
the  planet  3lars,     By  determining  the  total  amount  of  light 
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received  from  Satuin  at  maoceBBiwe  oppodtioDfl,  mod  dediKtii^ 
therefrom  that  pordon  which  calcolatioii  (foarkdeii  on  die  light 
received  from  the  planet  when  the  ring  disappears)  ehows  to  be 
due  to  the  globe,  it  would  be  possible  to  determine  according  to 
what  law  the  riogTsries  in  brilliancy  as  its  amottnt  of  openiitf 
changes,  and  thus  to  determine  genentUj^  what  may  be  the 
nature  of  the  ring's  sttrfaoeu 

The  result  of  the  appb'cation  of  spectroeoopic  analysis  to  the 
rings  has  been  at  once  interesting  and  perplering.  The  spefr 
trum  of  the  planet's  light  exhibitB  certain  absorption-Ua^ 
indicati^re  of  the  presence  of  vapour.  Now  Mr*  H 
discovered  that  the  same  lines  are  preseot  in  the 
ring^B  light  also ;  and  that,  of  the  two,  the  latter  spectrui 
bits  these  dark  lines  somewhat  the  more  distinctly.  Thit 
is  remarkable*  It  indicates  that  the  amount  of  vapour  th 
which  the  light  from  the  globe  has  passed  before  reachi 
less  than  the  amount  passed  through  by  the  li*rht 
rings.  We  are  accustomed  to  recognise  the  prob  ? " 
globe  of  Saturn  is  surrounded  by  an  atmosphere  ]) 
extent  to  the  enormous  volume  of  the  planet.  On  the 
hand,  the  small  bodies  forming  the  rings  if  they  had  at 
spheres  at  all,  would  have  vapouroas  envelopes  so  limited 
extent,  one  would  suppose — the  volume  of  each  of  these 
lites  being  so  minute — that  the  most  powerful  sptfctn 
should  feil  to  reveal  any  trace  of  its  existence.  Supposing  th^ 
to  resemble  our  own  satellite,  but  on  a  much  smaller  scale,  thrfr 
atmospheres  would  be  a  million-fold  too  small  to  produ<»  Mil 
distinctive  dark  lines  in  the  spectrum  of  their  light ;  for  thou^ 
the  moon  is  so  much  the  nearest  of  all  the  celestial  bodi€s^«- 
spectrum  has  no  dark  lines  other  than  those  belongincr  to  it 
formed  by  reflected  solar  ligh  t,  AVhen  we  remember  that  Satii! 
when  at  his  least  distance  from  the  earth,  is  upwards  of  SI 
millions  of  miles  from  us,  or  more  than  3,000  times  farther 
us  than  the  moon  is,  the  visibility  of  distinctive  dark  Hne$  in 
spectrum  of  the  ring  will  appear  one  of  the  most  ii; 
remarkable  results  of  spectroscopic  research.  It  w 
plexing  in  the  extreme  if  we  supposed  the  riugs  tt>  be 
nuous  bodies ;  but  accepting,  as  we  are  bound  to  do,  the 
that  they  consist  of  flights  of  minute  satellites,  the  i«s 
comes  one  of  the  most  surprising  that  can  well  be  imagin 

The  explanation   I  would  venture  to  offer  of  this  st 
phenomenon  will,  I  fear,  appear  to  many  unduly  speculative!^ 
even  it  do  not  seem  opposed  to  well-known  physical  laws, 
an  appendix  to  my  treatise  on  Saturn,  I  have  maintained  the 
view  that  the  moon  has  so  thoroughly  parted  with  its  original 
internal  heat  that  even  the  gases  once  subsisting  on  its  surftoe 
have  been  transformed  into  the  solid  form.     I  was  aware  when 


^ 


THE  tlASrt  SATtmiT  15  JtTLT   1869. 


257 


(OO  wrote,  diat  at  the  time  of  full  mooia  the  hemiapliere  we  sen 
a  p:urt  of  that  hemisphere)  is  aiibjected  to  a  heat  exceeding 
int  of  boiliug  water.     An  enormous  amoimt  of  hejit  poured  in 
his  way  upon  the  surface  of  a  planet  would  be  rendered  latent 
H  transmitting  but  a  small  portion  of  tbe  solidified  gaaes  into 
be  aerial  form,  and  produce  no  efifects  observable  to   us  on 
artb  :  jost  as  the  full  heat  of  a  tropical  summer's  day  poured 
or    hoiirs  on  the  peaks  of  the  Himalayas,  produces  no  change 
l^ch  the  inhabicant  of  the  valleys  can  perceive,  on  tbe  snowy 
mines  lying  there.     If  this  view  were  just,  we  should  learn  to 
ook  upon  all  the  satellites  throughout  the  solar  syatem  iis  in  a 
lomewhat  gimilar  state  to  that  of  our  own  moon ;  and  at  first 
sight   the  members  of  the  Satumian   rings  would  appear,  on 
account  of  their  extreme  minuteness,  to  be  of  all  others  those  in 
which  tbe  cold  would  be  most  iiit^nse.     But  then  a  circumstance 
eomes  to  be  considered  which  would   have  an  effect  the  other 
way.     It   is  a  part  of  the  theory  of  the  motions  of  satellite- 
flDgB^  that  there  would  be  continual  collisions  among  the  mem- 
bers.    I  have  shown  in  full,  in  chapter  v,  of  ray  trt^atise  on 
Saturn,  how  these  collisions  would  arise  and   how  they  would 
^»perate  upon  the  figure  of  the  ring-system.     There  would  be  a 
gradual  increase  of  width,  chiefly  through  the  approach  of  the 
inner  edge  of  the  ringn  towards  the  planet ;  aud  there  would 
ttl*<j  l>e  a  tendency  to  the  formation  of  new  ringn  within  those 
already  formed.     But  the  true  significance  of  these  changes  is 
this>  that  the  whole  system  must  be  continually  undergoing  a 
loss  of  vis  mva*     Every  collision  involves  such  a  loss,  and  the 
iiicre:a;se  in  the  width  of  the  system  is  in  a  sense  a  measure  of 
the  amount  of  loss.     But  this  increase  of  width,  though  indicat- 
ing, does  not  com  pen  sate  for,  the  loss  of  vis  viva.     There  is 
y  one  way  in  which  the  loss  can  be  compensated,  and  that 
h  indicated  in  a  passing  manner,  in  a  note  at  p.  126  of  my 
on  Saturn.     There  must  be  a  continual  geoei-ation  of 
oorresponding  exactly  to  the  loss  of  vin  viva.     Now  this 
t  must  tend  to  render  the  conditio u  of  all  the  satellites  of 
system  very  diflferent  from  that  of  one  of  the  ordinary  at- 
diuats  upon  a  planet.     For  all  must  partake  in  the  difitribu- 
of  this  heat;  because  it  is  absolutely  impossible  that  any 
le  satellite  can  have  an  orbit  which,  even  for  a  few  hours, 
keep  it  free  from  collision  with  one  or  more  of  its  fellows. 
g  every  satellite  is  kept  warm,  so  to  speak,  by  a  process  of 
continual  friction,  and  no  such  process  of  refrigeration  as  I 
ceive  to  have  taken  place  upon  the  moon,  can  come  into 
ration  upon  the  satellites  forming  Saturn's  rings.     Nay,  it 
y  well  be  that  the  heat  of  these  bodies  is  very  much  greater 
n  the  mean  heat  of  our  earth's  surface.     For  processes  of 
ooUlBioD  fully  equal  to  the  generation  of  such  heat  might  be  in 
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operation  without  appreciably  affectiDg  the  apparent  widtli 
the  ring-systeoi.     And  certainly  the  present  appearance  of 
dark  ring  is  such  as  to  encourage  the  view  that  sufficiently  rai 
changes  are  in  progress. 

It  would  follow  from  these  views,  that  the  spectrum  of 
ring's  light  would  exhibit  variations  corresponding  to  the  vari^ 
parts  of  the  ring's  breadth.     Of  course,  there  are  already  well- 
marked  gradations  of  light  in  the  spectrum,  because  the  light  is 
different  in  different  parts  of  the  ring*8  breadth.     But  the  djttk 
lines  I  have  already  spoken  of  as  distinctive  of  the  ring's  gpe%^ 
trum,  ought  to  be  more  distinctly  seen  in  certain  parts  of  ifU 
ring  on  another  account.     For  there  can  be  little  doubt  tdH 
the  central  parts  of  each  ring  are  those  at  which  collisiona  take 
place  most  frequently  between  the  satellites ;  and,  therefore,  if 
the  cause  I  have  l>een  considering  is  really  in  operation,  the 
dark  lines  ought  to  be  seen  best  in  those  parts  of  the  > 
width  which  correspond  to  the  central  portions  of  i 
The  observation  might  be  worth  making,  though  it  would 
one  of  great  difficulty  and  delicacy. 

Some  recent  researches  by  Professor  Kirkwood,  of  DliD 
have  supplied  an  interesting  and  sound  proof  of  the  real 
ture  of  tho  rings.  They  are  particularly  interesting  to  my 
as  affording  an  unexpected  proof  of  a  view  I  had  put  fi 
some  time  since  which  had  seemed  to  some  to  be  more  imaginatiTe 
than  well-founded.  In  the  preface  to  my  treatise  on  Satuni« 
I  had  said  that  possibly  we  may  yet  detect  in  the  Satumian 
rings  the  indications  of  those  processes  by  which  the  solar  system 
had  reached  its  present  state.  Now  Professor  Kirk  wood's  re- 
searches tend  directly  to  establish  such  a  relation. 

He  had  shown  that  when  the  asteroids  are  arranged  in 
order  of  their  mean  distances  certain  well-marked  gapa 
observable,  and  that  these  gaps  correspond  to  those  m< 
distances  which  would  give  periods  commensurable  with 
period  of  Jupiler.  We  know  that  when  a  planet  has  a  period 
nearly  commensurable  (according  to  some  simple  relation) 
the  peritxl  of  a  neighboiiring  planet,  the  two  bodies  disturb 
other  much  more  effectively  than  they  would  if  there  were 
such  relation.  If  one  of  the  planets  be  much  larger  than 
other,  far  the  larger  part  of  the  disturbance  falls  upon 
motions  of  the  smaller  planet.  Saturn,  for  example,  had  l 
since  been  noticed  as  having  his  motions  affected  by 
remarkable  inequality;  and  the  search  for  a  cause  resulted 
the  dLscovery  that  the  peculiarity  is  due  to  the  relation  exisi 
between  the  motions  of  Saturn  and  Jupiter,  by  which  two  revi>^ 
lutions  of  the  former  planet  iire  accomplished  in  about  tlie  same 
time  as  five  of  the  latter.  The  disturbance  falls  principally 
Saturn,  as  being  so  much  the  smaller  of  the  two  bodies. 
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the  asteroids  are  exceedingly  niinute  when  compared  with 
Fttpiter,  it  is  evident  that  those  members  of  the  system  which 
periods  commensurable  with  his  would  be  very  largely 
istiirbed,  and  so  come  to  have  another  period.  Thus  we  can 
iderstand  the  fact  that  there  should  be  no  asteroids  at  those 
icular  mean  distances  from  the  8un  which  correspond  to  the 
icular  periods  in  que^tioiL 
But  it  is  clear  that  if  there  were  any  possibility  of  doubting 
ie  fact  that  the  asteroids  form  a  zone  of  discounected  bodies, 
le  circumstance  established  by  Professor  Kirkwood  would  prove 
fact.  If,  then,  we  can  trace  in  the  Saturnian  ring-system 
ij  aigns  of  the  action  of  similar  processes,  we  shall  have  an 
lependent  and  perfect  proof  that  the  rings  are  not  continuous, 
mt  coruposcd  of  discrete  satellites.  Now  this  is  precisely  what 
*rofessor  Kirkwood  has  been  able  to  do.  He  htis  shown  that  a 
satellite  revolving  in  the  Rpacc  between  the  outer  aud 
meJ  rings — that  is,  travelling  around  the  black  division — 
luld  have  a  period  comuiensurable  not  merely  with  that  of  the 
leighbouring  Satumian  satellite,  Enceladus,  but  with  those  of 
II  the  four  inner  satellites.  It  reniaias  absolutely  certain, 
lerefore,  that  the  ring  is  composed  of  bodies  moving  freely  in 
lefinite  orbits.  And,  further,  those  who  agree  with  me  in 
;cepting  the  nebular  h}T>othesis  (or  a  modification  of  it)  as 
'uly  representing  the  mode  in  which  the  solar  system  reached 
ta  present  condition,  will  see  in  the  law  established  by  Professor 
irkwood  the  action  of  one  of  the  processes  which  must  have 
m  moat  eflfeetive  in  the  formation  of  our  system. 
This  paper  would  be  incomplete  if  I  did  not  refer  to  the 
iformation  which  Mr.  Browning,  F.K*A«S.,  the  optician,  haB^ 
jntly  obtained  respecting  the  variety  of  colour  observable  in 
le  Satumian  system.  I  had  never  been  able  to  recognise  any 
rell-marked  signs  of  colour  on  Saturn  with  a  four-iuch  achro- 
latic  refractor.*  But  not  only  has  Mr.  BrovsTiing  himself  been 
ible  to  detect  a  variety  of  tints  with  liis  large  reflector,  but  1 
ive  seen  a  letter  from  an  observer  (using  a  similar  but  smaller 
Instrument)  who  refers  to  the  same  tints.  Thes;e  tints  are  thus 
iferred  by  Mr.  Browning  to  the  well-known  colours  of  the 
>aint-box : — 

**  The  rings  yellow^-ochre,  shaded  with  the  same  and  sepia. 

'he  globe  yellow-ochre  and  brown  madder,  orange  and  purple, 

ihaded  with  sepia.     The  crape-ring,  purple  madder  and  sepia. 

'he   great   division   in    the  rings,  sepia.     The  pole  and  the 

^narrow  belt^,  situated  near  to  it  on  thy  globe,  pale  cobalt  blue. 

•  It  mu-^t  be  remembered  thftt  smull  apertures  arc  more  favourable,  as  a 
mle,  for  the  exhibition  of  colour  than  large  ones.  In  tlie  case  of  Satun), 
perhapS)  this  rule  should  ratlier  be,  "  large  apertures  and  high  powers." 
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Tliese  tinta  are  the  nearest  I  could  liiid  to  represent  tboee 
on  the  planet,  but  there  is  a  muddloees  about  all  terrestml 
colouTS,  when  compared  with  the  ooknur  of  tlj*  ^>e<'Q  l&j 

the  skies.     These  colours  could  not  be  aeafi  i  i  rillmici 

and  purity,  unless  we  cmUd  dip  our  pencil  »ir  a  minbo^^t 
transfer  the  prismaiie  finis  io^ur  paper,'^* 

With  reference  to  these  interesting  and  graphic  remarkii^ 
iniist  be  pointed  out  that  we  might  reasonablj  be  disposed 
tefisr  phenomena  so  new  and  so  remarkable  to  some  pecaHi 
either  of  the  telescope  or  of  the  observer's  vision,  were  it 
that  the  observed  bluenegs  of  the  polar  regions  at  once  n< 
tives  such  a  supposition.     I  cannot  but  think  the  evidence  thi 
afforded  of  the  adaptability  of  reOectors  to  delicate  el 
studies  singularly  striking  and  convincing. 

It  remains  to  be  noticed  that  the  shadow  of  the  -  m 

the  ring  will  become  an  interesting  subject  of  observat 
J.uly  and  August,     Observers  should  pay  particular  attention 
the  direction  of  those  singular  and  as  yet  little  understood 
arities  of  form  which  have  beeu  ejthibited  by  this  shadow, 
contrast  between  the  blackness  of  the  shadow  and  the  colour 
the  so-called  black  division  between  the  rings,  is  also  well 
noticing.     If  any  doubt  could  remain  respecting  the  constit 
tion  of  the  rings,  no  argument  could  be  more  effectually 
in  fiivour  of  the  satellite  theory,  than  that  drawn  from  the 
that  the  division  between  the  rings  is  not  vacant,  but  occupi 
by  some  entity  or  other  which  supplies  a  faint  but  readily  de- 
tected light.     I  canot  conceive  what  reasonable  theory  con   ' 
urged  in  explanation  of  the  peculiarity,  «ave  that  some  ri;  i: 
bodies  are  travelling  within  this  gap. 


From  «  The  Student  *"  for  November  1808. 
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THE  FERTILISATION  OF  SALVU  AND  OF  SOJIE 
OTHER  FLOWERS. 

BY    WILLIAM    OGLE,   M.D. 
LEcnmER  ox  Phtstoloot  at  St.  George's  Hospital. 

[PLATES   XLVirL    AND   XLIX.] 


R.  DARWIN  has,  in  many  places,  and  Dotably  in  his  l>ook 
on  orchi<ls,  insisted  on  the  dictum,  "  Nature  abhors  perpe- 
self-fertiJisatioD."     Even  in  hermaphrodite  organisms  there 
:iijts,  he  believes,  invariably  some  contrivance  which  either 
itirely  prevents  self-fertilisation,  or  at  any  rate  ensures  a  more 
less  frequent  intercross.     In  this  paper  I  wish  to  add  some 
>re  facts  to  the  many  which  Mr.  Darwin  has  adduced  in  sup- 
\Tt  of  this  proposition.     I  think  I  shall  be  able  to  show,  that 
many  species  of  salvia,  and  in  some  other  plants,  there  are 
tin  most  ingenious  contrivances,  which    hinder  or  impede 
Iself-fertilisation  and  ensure  intercrosses  between  separate  flowers. 
The  salvia  in  which  I  first  not«d  the  phenomena  which  I  am 
going  to  describe,  is  a  tall  handsome  plant,  w^hich  I  take  to  be 
a  cultivated  variety  of  S,  officinalis.     A  single  flower  of  the  na- 
tural size  is  pictured  in  fig.  I,     The  corolla  is  two  or  three  times 
as  long  as  the  calyx,  with  a  w^idely  open   month  and  dilated 
tube,  which  admits  of  the  entrance  of  humble  bees.     These 
seem  to  be  especially  attracted  by  this  flower,  and  on  my  visits 
to  a  piece  of  grouncl  where  the  plant  grew  in  profusion,  I  inva- 
riably found  a  large  number  of  them  buzzing  about  the  blos- 
«ns,  settling  on  the  templing  laDding-place  offered  by  the 
mtral  lobe  of  the  lower  Up  of  the  corolla,  and  diving  into  the 
of  the  tube  to  enjoy  the  glandular  secretion  of  the  nec- 
at  its  base.     There  can,  I  imagine,  be  no  doubt  that  the 
aromatic  perfume  of  the  whole  plant  and  the  glandular  se- 
itioa  of  the  fringe  in  the  tube  exist  in  order  to  promote  the 
dts  of  bees  to  the  flower. 

There  are  in  this  salvia,  as  in  others,  four  stamens,  of  w^hich, 

jowever,  the  two  upper  ones  are  rudimentary.     The  remaining 

ro  liave  a  very  peculiar  structure.     Each  consists  of  a  short 
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or  iterile  edk  of  the  two  aatheis  are  adherent  to  each 
odier,  80  that  a  aligbc  praamie  oa  tme  anther  will  produce  rota- 
tioa,  not  only  in  its  own  eoaaeetiTe.  bat  in  both.  Thi^  descrip- 
tioa  vill  be  more  intelligible  on  looking  at  fig.  3.  In  fig.  3 
the  atameikB  are  repreaented  as  seen  wfa^  looked  at  in  front ; 
In  ^  4  tbey  are  aeen  from  the  side  wbea  at  rest;  in  fig.  5,  as 
seen  from  the  ode  when  tbe  antbere  are  made  to  rotate  on  the 
filaroentg. 

On  looking  at  the  front  of  the  fluwer,  the  only  parts  of  the 
anthers  which  are  visible  are  the  lower  cells,  with  their  portion 
of  connective  (fig.  6).  These  stick  out  into  the  gaping  openii^ 
of  the  tube,  projecting  like  an  uvula  into  the  throat*  The  rest 
of  the  anthers  is  hidden  in  the  upper  lip  of  the  corolla,  which 
fonna  a  hood,  closed  more  or  less  completely  in  front  until  the 
flower  begins  to  wither.  The  lower  anther  cells  project  to  Huch 
a  distance  in  the  mouth  of  the  corolla  as  to  render  it  quite  im- 
po8sibIe  for  a  bee  to  get  at  the  nectary  without  pushing  directly 
upon  their  tipper  surface.  No  sooner  does  the  bee  exercise  thi^ 
pressure  than  the  connective  rotates.  The  upper  anther  celk 
emerge  from  the  hooded  receptacle  in  which  they  are  hiddeD, 
and  are  aeen  to  perform  a  circular  movement  forwards  and  down- 
wards, until  their  dehiscent  surfaces  are  brought  into  dose 
contact  with  the  back  of  tlie  bee,  one  anther  cell  rubbing  it  on 
either  side.     This  movement  may  be  artificially  producedjby 
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itroducing  a  pencil  into  the  mouth  of  the  flower,  but  it  is  a  far 
kore  interesting  sight  to  watch  it  when  brought  about  by  the 
;tion  of  the  bee.  It  can  be  seen  with  the  greatest,  ease,  and 
one  who  has  once  seen  it  will  doubt  that  the  peculiar  form 
id  arrangement  of  the  stamens  is  not  an  accidental  and  in- 
Ferent  one,  but  stands  in  direct  connection  with  the  visits  of 
16  bee  to  the  nectary ;  and  that  the  curious  modifications  in 
le  structure  of  the  whole  flower  have  occurred  in  order  to 
isure  the  adherence  of  the  pollen  to  the  back  and  sides  of  the 

(fig.  7). 

It  will  be  noticed  that  the  lower  anther  cells,  those  against 

rhich  the  head  of  the  bee  strikes,  are  sterile  or  nearly  so.     This 

an   instance  of  the  apparent  occaaiooal  economy  of  nature. 

would  be,  as  will  be  seen  presently,  of  little  or  no  use  that 

le  bee  should  have  pollen  on  its  head.     None,  therefore,  or 

btle,  is  produced  by  the  cells  against  which  the  head  impinges; 

id  the  economy  thus  practised   is  very  probably  one  of  the 

mditions  which  favour  the  abundant  prodiiction  of  pollen  in 

le  upper  anther  cells.     In  these  it  can  be  of  use,  and  thus 

le  material  saved  from  the  lower  cells  is  expended  here  to 

eater  advantage.* 

It  will  also  be  noticed,  as  a  further  illustration  of  the  accuracy 
adaptation,  that  the  upper  portion  of  connective  is  very  much 
)nger  than  is  the  lower.     In  some  other  species  of  salvia  this 
difference  of  length  is  much  greater  even  tlian  here.     The  result 
►f  this  is,  that  the  bee  produces  a  very  considerable  rotation  in 
le    upper  limb  of  the  lever,  notwithstaading  that  the  direct 
lotion  produced  by  its  own  pressure  on  the  lower  limb  is  com- 
iratively  slight. 

The  shape  of  the  corolla  is  also  adapted  to  facilitate  the 
motion  in  question  or  rather  to  increase  its  range.  It  will  be 
noticed  in  fig.  2  that  the  tube  bulges  out  just  behind  tbe  barren 
anther  cells.  This  allows  of  a  greater  displacement  of  the  lower 
arm  of  the  lever  in  a  backward  direction  than  would  be  possible 
were  the  bulging  not  present.  It  is  easy  to  convince  oneself,  by 
inspection,  that  after  the  bee  has  struck  the  lower  anther  cells 
with  its  head,  it  penetrates  still  deeper,  and  that  its  back  forces 
the  cells  into  this  retreat.  It  thus  happen^s  that,  though  the 
connective  is  not  nearly  so  long  in  this  species  of  salvia  as  in 
many  others  yet  that  the  amount  of  motion  produced  in  the 

*  I  refer,  of  course,  to  the  law  of  bakncement  of  growth,  which  was  thus 
expressed  by  Goethe : — "  In  order  to  epeud  on  one  side,  Nature  h  forced  to 
economiee  on  the  other  aide.'*  The  merit  of  hftving  iirst  propounded  this 
law  is  claioied  for  Geoffroy  St-Hilairc,  and  rI&o  for  Goethe,  It  had,  how* 
ever,  been  moat  distiDctly  enunciated  by  ^Vrifitotle.  For  instance,  cf.  his  trea- 
liije  **De  Partibiis  Animaiium,"  ii.  0:  ufta  U  rt'tv  avrin'  iirtpoxu^  <*v  woXXovq 
TowiftfC  *^vvaTH  liavffiup  ij  fvoi^,  K.r,\, 
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fertile  anther  cells   is  as  great  as  in  any>  and   more  than 
most. 

It  will  also  be  noticod  that  the  fertile  anther  cells  are  guard' 
by  the  closed  hood  iu  which  they  are  concealed,  from  the 
and  rain,  so  that  their  precious  pollen  is  not  vainly  dispe 
but  is  carefully  hoarded  until  it  can  be  discharged  with  eff< 
In  none  of  the  many  blossoms  which  I  examined  did  1  find  the 
pollen  loose  in  the  hood  of  the  corolla;  and  in  no  instance  in  which 
I  was  al>le  to  watch  accurately  the  egress  of  a  bee  from  a  freshly 
opened  flower  did  I  fail  to  see  the  pollen  adhering  to  its  bock 
and  flanks.  When  the  bee,  smeared  with  pollen,  leaves  the 
blossom^  the  elasticity  of  the  joint  at  the  end  of  the  filament 
causes  the  upper  anther  cells  to  retire  again  into  their  hiding- 
place,  where  they  lie  protected  till  a  second  bee  visits  the  flower. 
This  is,  at  any  rate,  the  rule,  hut  not  uufrequently  the  retreat 
does  not  occur*  The  upper  anther  cells  catch  in  the  narrow 
opening  of  the  hood,  and  remain  outside  exposed.  It  would 
thus  appear  than  when  the  pollen  has  been  shed  in  part.  Nature 
is  less  careful  in  her  provision  for  the  protection  of  organs  which 
are  now  comparatively  useless. 

Another  point  to  he  noticed  in  the  stamens  is  the  straddling 
position  of  the  filaments.  This  is  clearly  explained  by  the 
necessity  for  a  free  entrance  for  the  bee,  whose  passage  wa 
otherwise  be  obstructed.  The  shortness  and  firmness  of 
filaments  is  such  os  to  give  a  fixed  point  for  the  motion  of 
connective  with  its  terminal  cells.  In  another  salvia,  a  vari 
of  8ylveMn8,  the  immoljility  uf  the  filament,  and  consequently 
of  the  point  on  which  the  connective  moves,  is  still  furtheJ 
secured  by  a  slight  adhesion  of  the  far  end  of  the  filament  to 
the  edges  of  the  upper  lip  of  the  corolla. 

The  position  of  the  joint  which  unites  the  connective  to  the 
filament  also  deserves  a  passing  notice.  The  joint  is  lateral,  the 
filament  being  united  to  the  external  surface  of  the  connective, 
and  not  touching  it  behind,  so  as  in  no  w^ay  to  interfere  with 
the  swing  of  the  latter  backwards  and  forwards  (fig.  5). 

A  more  perfect    arrangement  than  that  which  I  have  now 
described,  for  the  transference  of  the  pollen  to  the  body  of  the 
bee,  cannot,  1  think,  be  imagined.     Every  part  of  the  stamentj 
even  to  the  minutest  details  of  structure,  is  so  contrived  as 
ensure  this  result. 

From  the  stamens  I  pass  on  to  the  consideration  of  the  sty 
This,  as  in  all  labiates,  is  gynobasic,  and  from  the  ovary  it  ruE» 
at  the  very  back  of  the  corolla,  being  in  contact  with  the  pos- 
terior surface  of  the  hood,  and  reaching  to  its  very  extremity; 
that  is,  to  a  point  considerably  beyond  that  where  the  upper 
anther  cells  lie  concealed.  As  the  style  follows  the  curve  of  the 
hood,  and  this  is  not  only  closed  behind  but  also  slightly  iD 
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Trout  at  the  upper  part,  the  style  is  necessarily  so  bent  round  as 
to  point  towards  the  opening  of  the  corolla  tube.  When  the 
0ower  first  expands,  and  for  some  tirae  afterwards,  the  tip  of  the 
style  is  seen  just  projecting  from  the  highest  point  of  the  front 
opening  of  the  hood  (fig.  2).  The  extremity  of  the  style  is  bifid, 
and  the  stigmiis  occupy  the  internal  surface  of  the  terminal 
divisions.  When  the  flower  is  fre&hly  opened  tliese  terminal 
divisions  are  n(^t  ^epanited,  but  are  in  close  adherence  to  each 
other  by  their  inner  or  stigmatic  surfaces ;  neither  are  the  divi- 
sions, nor  the  style,  as  a  whole,  nearly  so  long  ns  they  after- 
wards become.  In  fact,  the  stigmas  are  not  yet  ripe,  whereas 
the  anthers  are.  This  difference  in  the  period  of  maturity  of 
anther  and  stigma,  in  itself  is  a  security  agiunst  self-fertilisation, 
but  there  are  additional  safeguards.  The  style,  a.s  already  said, 
ia  prolonged  much  beyond  the  upper  anther  cells,  and  thus  it  is 
impossible  for  thesu  cells,  when  they  move  in  and  out  of  the 
hood,  to  strike  upon  the  stigma.  This  is  still  further  prevented 
by  the  antlier  cells  being  not  only  below  but  in  front  of  the 
fitigrna,   so  that  their  motion  occurs  without  passing  by  the 

If^le  at   all,  and  again   by  the  dehiscence  of  the  anther  cells 

pSling  on  the  side  turned  away  from  the  style,  namely,  in  front. 

I  The  bee,  in  ita  exit  from  the  flower,  does  not  touch  the  stigma 
while  it  is  in  this  state,  as  anyone  will  easily  see  if  he  watches 
a  plant  lor  a  time;  for  the  bee  retires  as  he  entered,  along  the 
lower  lip,  and  the  width  of  tlie  opening  is  too  wide  for  the  back 
of  the  bee  to  come  into  contact  with  the  end  of  the  style.  Even 
were  this  contact  to  occur  by  acci<ient,  it  would  probably  be  of  no 
effect ;  for  the  stigma  is  at  this  period  immature,  and  the  viscid 
internal  surfaces  of  the  terminal  divisions  of  the  style  are  in 
contact  with  each  other  and  not  exposed. 

The  bee  therefore  flies  off*  with  ita  back  smeared  with  pollen. 
Should  it  fly  to  another  blossom  in  the  same  condition  as  that 
just  described,  lU  cargo  of  pollen  will  produce  no  effect ;  all 
that  will  happen  will  be  that  an  addition  will  be  made  to  the 
pollen  on  its  back.  But  the  bee  will  inevitably  soon  visit  a 
blossom  in  a  more  advanced  condition  than  was  that  from 
which  its  pollen  was  derived.  Here  it  will  find  the  stigma  in  a 
different  position.  After  the  blossom  has  expanded  for  a  time, 
the  style  with  its  terminal  divisions  increases  very  considerably 
in  length.  These  latter  also  separate  from  each  other,  and  ex- 
pose the  mature  stigniatic  surfaces.  The  style,  as  it  grows,  is 
forced  by  the  hood  to  lengthen  in  a  curve,  and  thus  the  stigmas 
are  brought  into  such  a  position  that  they  block  up  the  entrance 
into  the  mrmth  of  the  corolla,  just  as  the  lower  anther  cells 
block  up  its  throat  (fig.  8).  A  bee  which  visits  the  flower  in 
this  condition  cannot  possibly  enter  without  rubbing  ita  back 
against  the  projecting  stigmatic  surface,  so  that  it  cannot  fail 
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to  leave  some  of  its  pollen  adhering  to  the  viscid  organ.  The 
stigma  does  not.  as  a  riile,  come  so  close  to  the  lower  lip  ag  to 
be  Btnick  by  the  bee's  head ;  this  passes  underneath  it,  and 
therefore  it  would  be  useless  for  the  bee  to  carry  pollen  on  its 
head.  The  sterility  of  the  lower  anther  cells  thus  receives  iti 
explanation, 

I  think  1  have  now  shown  that  every  portion  of  this  flower, 
even  to  sucli  trifling  peculiarities  as  might  have  been  supposai 
to  be  without  import,  is  really  so  modified  as  to  facilitate  ferti- 
lisation by  the  aid  of  bees,  and  to  ensure  intercrossing.  I  wiU 
briefly  recapitulate  the  chief  points. 

1.  The  Corolla,  (a, )  The  lower  Hp  affords  a  tempting  landing" 
place  on  its  middle  lobe,  while  its  side  lobes  re^ilate  the 
tiou  in  which  the  bee  settles,  and  compel  it  to  approach 
tube  in  a  direct  manner,  (ff.)  The  deep  tube  of  the  carol 
compels  the  bee  to  dive  into  it  for  a  certain  depth,  to  get 
nectary,  and  so  ensures  the  necessary  pressure  on  the  projecting 
anther  cells.  (7.)  The  secretion  of  nectar  at  the  glandular  him 
of  the  corolla  attracts  the  bee  by  its  taste  and  odour.  (S.)  The 
upper  lip  fonns  a  close  hofid,  so  as  to  shelter  the  fertile  anther 
cells,  and  prevent  waste  of  pollen.  The  same  Hp,  owing  to  in 
being  curved  and  closed  behind,  compels  the  stjde  to  growb 
such  a  form  as  eventually  to  bring  its  stigma  into  contact  with 
the  pollen-smeared  back  of  the  bee.  (e.)  The  corolla  bulges 
behind  in  such  a  way  as  to  allow  of  free  motion  to  the  bamfi 
anther  cells. 

2.  The  Stameyw,  (a.)  The  filaments  are  short  and  firm,  so  ifi 
to  afford  a  secure  point  on  which  the  connective  may  revolve^ 
This  security  is  increased  in  one  salvia,  if  not  in  more,  by  adhe- 
rence of  the  filament  to  the  upper  lip  of  the  corolla,  (^,)  The 
gt raddling  position  of  the  filaments  leaves  a  free  entrance  for 
the  bee.  (7.)  The  filament  is  articulated  with  the  connectm 
so  as  to  allow  of  a  larger  range  of  motion,  (S,)  The  arm  of 
the  levers  on  which  the  bee  directly  acts  is  the  shorter,  so  that 
the  fertile  cells  are  made  to  move  considerably  by  a  companr 
tively  alight  motion  of  the  bee  itself,  (e.)  The  lower  anther 
cells  are  barren  or  nearly  so,  as  pollen  on  the  bee's  head 
be  wasted.  On  the  other  hand,  the  upper  cells  are  very 
and  their  dehiscence  ia  on  the  side  which  is  brought  into 
tact  with  the  bee's  body,  and  which  is  turned  away  from 
stigma,  (f.)  The  lower  cells  project  so  that  the  bee  must  of 
necessity  strike  them. 

3.  The  Stf/le,  (a.)  The  stigma  ripens  after  the  anthers.  (P,) 
The  stigma  is  so  placed  as  to  be  protected  from  the  pollen  of 
the  same  plant,  (y.)  The  style  grows  in  a  curve,  so  as  even-, 
tually  to  come  in  contact  with  the  back  of  the  bee. 

I  have  described  this  variety  of  salvia  at  such  length  that 
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be  sufficient  if  I  give  a  much  shorter  account  of  otiier 
s*  Neither  will  it  be  worth  while  to  do  more  than  select  a 
species  from  the  very  many  I  have  examined. 
Salvia  ghtiinosa, — This  salvia,  iu  its  general  arrangements, 
a  close  resemblance  to  that  which  I  have  just  described  at 
mgth.  The  most  notable  differences  are  these : — The  lower 
ither  cells  are  entirely  unproductive  of  pollen,  and,  instead  of 
jjecting  from  the  hood,  lie  inside  the  tube,  the  opening  of 
lich  they  block  up»  Neither  in  fjlutinosa  nor  in  any  of  the 
ler  salvias  to  be  hereafter  described,  is  there  the  bulging 
jss  in  the  hinder  part  of  the  corolla  which  I  pointed  out 
the  last  spjecies,  and  which  allowed  of  a  greater  range  of 
Lotion  backwards  in  the  lower  anther  ceJls*  To  compensate 
►r  this»  these  salvias  have  a  more  or  less  developed  bulging  out 
the  opposite  side,  that  is^  on  the  lower  surface  of  the  tube, 
bulge  gives  a  freer  access  to  the  nectary  when  the  anther 
sIIjs  have  been  pushed  hack  as  far  as  they  will  go.  This  bulge 
Dot  nearly  so  marked  in  glutinosa  as  in  many  other  species. 
le  stigma  in  glutinosa,  as  in  most  species,  matures  later  than 
\e  anthers;  still  the  difference  in  time  is  not  so  great  but  that 
lossoms  may  be  found  in  which  there  is  a  mature  stigma,  and 
ither  cells  containing  pollen. 

This  species  is  fertilised  by  the  large  humble  bees.  The 
smaller  humble  bees  and  the  hive  bees  visit  it,  but  have  not 
proboscis  long  enough  to  reach  the  nectary.  They  have,  how- 
rer,  learnt  to  overcome  this  difficulty.  They  make  a  hole  in. 
te  tube  of  the  corolla  just  above  the  nectary,  and  thus  rob  the 
lower  of  its  secretion,  without  performing  the  duty  which 
:,ure  intended  to  attach  to  the  enjoyment.  How  thoroughly 
le  bees  have  acquired  this  treacherous  habit,  and  how  perfectly 
ley  have  learned  that  their  proboscis  is  too  short  to  get  at  the 
lectary  in  any  other  way,  anyone  will  see  who  spends  half  an 
lur  in  watching  this  plant.  The  bee  makes  straight  for  the 
hole  in  the  tube,  and  never  makes  the  slightest  attempt  to  get 
in  at  the  mouth.  At  any  rate,  though  I  have  watched  often,  I 
have  never  seen  it  do  so.  Once  or  twice  only  I  have  seen  the 
bee,  instead  of  going  to  the  hole,  fix  on  the  hood,  and  rifle  the 
pollen.  The  hole  in  the  tube  is  always  made  in  exactly  the 
same  place,  and  nearly  every  blossom  has  one  made  iiito  it 
aooner  or  later.  On  one  occasion  I  examined  a  large  number  of 
flowers,  and  found  the  hole  in  90  per  cent,  of  them.  This  is  an 
Interesting  example  of  the  occasional  imperfection  of  Nature's 
arrangements.  One  is  reminded  of  a  trap  so  faultily  constructed 
that  a  eimning  mouse  can  manage  to  carry  off  the  bait,  without 
Jtting  the  machinery  in  motion,  by  getting  at  it  in  some  cir- 
litous  way.  There  are  other  plants,  such  as  the  common 
'scarlet-runner,  which  are  treated  by  bees  in  a  simifar  way* 
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I  come  now  to  a  number  of  species  in  which  the  lower  ant 
cells  are  stiJl  further  modified,  being  transrformed   ipto  littli 
hollow  plates.      The  concavities  of  these  platea    are   turn< 
upwards,  and  by  the  union  of  the  plates  a  little  boat-6hape 
receptacle  i&  formed,  which  more  or  less  completely  blocks  the 
opening  into  the  tube.     (See  figs.  9,  10^  11.)     Under  this  head- 
ing come  S.  scliireUf  pratensw,  sj/ivestri^,  firandiilora,  patens^ 
»ple}iden^,  and  a  vast  number  of  others.     The  most  int-eresting 
of  them  is  S,  patens.     This  one,  therefore,  1  will  describe* 

<S.  patens.     This  large  garden-flower  can  be  easily  obtain^ 
and    examined.      It  will    be   found   that    there  is  a  difT>  r.  i<i 
mechanism  for  its  fertilisation  from  tijat  of  any  other  spec-.     1 
have  mentioned.     The  style,  when  it  reaches  the  lower  part  of 
the  houd,  pa*iBf  s  from  behind  forward  between  the  two  anthers, 
and  higher  up  jmeses  back  again  between  them  a  second  time,  and 
then  projects  above  them  from  the  lip  of  the  corolla,   (Fig.  12.) 
At  the  points  where  it  passes  between  the  anthers,  it  is  lield  firmly 
by  them ;  and  thus,  whea  the  anthers  rotate  the  style  moves 
with  them,  coming  forwards  and  retiring  back  in  company  with 
the  upper  anther  cells.     These  and  the  stigma  retain  their  rela- 
tive position B  to  esjch  other  while  this  motion  goes  on.  (Fig.  13.) 
Should  now  a  large  insect  visit  the  flower  and  push  the  lower  peta- 
loid  anther  cells  in  order  to  get  at  the  nectary,  its  back  will  he 
struck  not  only  by  the  polliniferous  anther  cells,  but  also  a  little 
farther  back  by  the  stigma.     As  the  insect  passes  deeper  int 
the  tube,  the  anthers  and  stigma  will  be  rubbed  along  its  ba( 
in  a  direction  from  before  backwards,  the  stigma  being  always 
in  advance  of  the  anther  cells,  and  therefore  not  collecting  any 
of  the  pollen.     As  the  inject  retires  from  the  flower  the  anthers 
and  stigma  retreat  into  the  hood.     The  insect  flies  off  to  another 
flower,  and  now  the  motion  brings  down  the  stigma  on  to  th^ 
pollen-smeared  place  in  its  back.     It  will  be  noticed  that,  in  tl 
species,  the  upper  division  of  the  stigma  is  very  much  1; 
than  the  lower,  which  is  in  fact  almost  abortive,  whereas  in  mc 
other  species  the  lower  division  is  the  lustier.     The  possil 
purport  of  this  is  to  cause  a  greater  interval  between  the  polU 
and  the  stigma,  and  thus  to  render  tlie  chances  of  self-feHilLsati< 
smaller.     On  examining  the  corolla  tube,  it  will  be  noticed  tl 
there  is  a  curious  constriction  in  it«  lower  part.     By  this  the 
calibre  of  the  tube  is  reduced  at  that  point  to  a  very  small  paVH 
sage,  and  this  passage  is  filled  up  completely  by  the  style  whic^| 
runs  througli  it;  so  that,  in  fact^  at  this  point  the  tube  is  entirely 
blocked  up.     On  now  examining  the  inner  surface  of  the  tul 
with  a  microscope,  it  will  be  seen  that  the  part  above  the  c< 
striction  is  thickly  set  with  glandular  hairs,  while  the  part  bel< 
is  entirely  devoid  of  them.     It  is  by  these  glandular  hairs  that 
the  fluid  which  attracts  insects  is  secreted,  and  if  a  tube 
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'opened  carefully  a  drop  of  nectar  ^ill  usually  be  seen  just 
above  the  coustrictioii*  The  use  of  the  constrictiou  seems,  then, 
to  be,  to  prevent  the  nectar  from  escaping  below,  and  gretting 
out  of  reach  of  the  insect's  proboscis.  The  glandular  hairs  are 
most  abundant  just  above  the  constrictionj^nd  get  scautier  and 
smaller  higher  up.  The  purpose  which  is  here  served  by  the 
constriction  is  in  many  other  species  attained  by  the  glandular 
IbairB  thetnselves,  which  are  set  so  thickly  as  to  form  a  dense 
i  fringe,  which  only  jiisi  leaves  room  for  the  passage  of  the  style, 
and  with  this  completely  blocks  the  tube.     (See  fig.  2.) 

I  come  now  to  a  matter  which  seems  to  me  of  considerable 
interest,  but  concerning  which  I  would  speak  with  diffidence. 
On  examining  a  number  of  blossoms  of  Salvia  patens^  I  fpund 
that  there  were  two  kinds.  The  great  majority,  in  the  aiTauge- 
ment  of  stamens  and  pistil,  accorded  \\dth  the  description  I  have 
jujBt  given.  In  a  certain  number,  however,  the  arrangement 
]  was  different.  In  these  the  style  was  much  shorter  than  in  the 
others,  and  only  passed  once  between  the  anthers,  namely,  at  the 
lower  part  of  the  hood.  (Fig.  14.)  It  thu.s  projected  from  the  hood 
belmv  the  fertile  anther  cells,  and  not  above,  as  in  the  majority 
of  blossoms.  The  consequence  of  course  would  be,  that  when 
the  stigma  and  the  anther  cells  are  brought  down  on  to  an  insect*B 
back,  the  stigma  would  strike  at  a  point  nearer  to  the  insect's 
bead  than  would  tlie  anthers.  (Fig.  15.)  It  is  plain,  that  an  insect 
visiting  tirst  one  form  of  blossom  and  then  the  other  would  have 
the  same  points  on  its  back  in  contact  first  with  the  anther  cells  of 
one  bloHaom,  and  then  with  the  stigma  of  another.  This  dimor- 
phism would  therefore  be  a  second  way  of  insuring  crossing 
between  different  flowers.  The  blossoms  with  the  Ion£r  stvle  I 
found  very  many  times  more  numerous  than  the  blossoms  with 
the  short  style;  and  it  may  therefore  be  that  these  latter  were 
only  accidental, though  tolerably  frequent,deformities.  It  is  plain, 
however,  that  if  such  dimorphism  be  of  use  to  the  plant  by  in- 
suring intercrossing,  the  plant,  when  growing  wild  and  subjected 
to  a  struggle  for  existence,  might  avail  itself  of  this  "  accidental " 
occurrence,  and  that  in  time  the  short-styled  flowers  might  come 
to  be  equally  numerous  with  the  long-styled  ones. 

The  flower  is  not,  as  far  as  I  can  make  out,  fertilised  in  this 
country  by  any  insect.  Growing  only  in  a  cultivated  condition, 
it  is  not  subjected  to  any  other  struggle  for  ejtisteuce  than  that 
entailed  by  the  changing  fashion  and  caprice  of  horticulturists. 
This,  however,  has  been  so  severe,  that  I  was  unable  to  obtain 
last  summer  from  Covent  Garden  shops  any  large  ntimber  of 
specimens,  and  thus  I  am  unable  to  say  in  what  proportion  the 
two  forms  of  blossoms  exist. 

I  will  not  weary  the  reader  with  descriptions  of  other  species, 
lave  examined  some  thirty,  and  in  all  have  found  some  con- 
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trivance  or  other  to  interfere  with  »-  Nation  aod 

bti'nT«tR*iDg.     The  anthers  are  not  alv  .tory,  but  in 

OMM!  their  position  and  dehiaoence  are  sach  as  to  render  it 
poMiljle  for  a  bee  to  get  at  the  nectary  from  the  month  of 
tubf  without  carrying  oflF  aonie  of  the  pollen  on  its  body,  w 
it  will  convey  to  another  flower ;  while  at  the  same  time  t 
position  of  the  stigma,  and  its  different  periods  of  maturit 
protect  it  iVom  the  pollen  of  itfi  brother  anthers 

I  would  now  illustrate  the  facts  I  have  described  by  th«  ph 
nomeria  pn^sented  in  the  fertilisation  of  some  other  planta. 

If  a  common  mallow,  or  a  hollyhock,  be  examined  soon  /"' 
It  hai  expanded,  the  stamens  wiJl  be  &een  rising  up  in  the  ct- 
md  Ibrming  with  their  united  filaments  a  tube,  from  t  ■ 

•nd  of  which  tiie  filaments  again  diverge,  each  to  terni    

on  anther  cell,  loaded  with  large  grains  of  pollen.  The  ripe 
pollen  drops  in  abundance  from  these  anther  cella,  and  may  be 
IMH  lyitig  at  the  bottom  of  the  corolla.  Here,  at  the  points  of 
[uaetion  of  tlie  «oparate  petals,  will  be  seen  certain  "glandular 
lifltt  our  at  inu'b  interval,  which  secrete  a  fluid  which  attracts 
and  ot)»er  iust»cts.  The  fallen  pollen  will  be  seen  adhering 
In  quantitic^t  to  this  sticky  secretion,  so  that  an  insect  which 
I'OMnw  to  enjoy  the  nectar,  can  scarcely  fail  to  carry  off  some 
gffthnt  attnchcd  to  itn  head  or  body.  At  this  time  no  stigma  nor 
*|jrJ0  in  viwible.  This  lies  entirely  out  of  sight  in  the  tube  of  the 
fllauu'ut)*,  and  iH»  in  fact,  quite  immature.  It  is  only  later  on, 
iwht'U  tho  poHon  has  Imen  entirely,  or  almost*  entirely,  shed,  that 
thii  utiguuw  make  their  appearance  above  the  tube.  Wlien  once 
they  havo  (nuergcd,  their  growth  is  rapid,  and  they  soon  assume, 
aa  \\w\  lengthen,  such  a  position  that  an  insect  which  visits  th 
uerlnrii'H  must  in  so  doing  impinge  upon  them,  in  wliich  case  it 
will  leave  upon  them  some  of  the  pollen  it  has  brought  from  a 
lefts  mature  flower. 

Intercrossing,  then,  in  these  plants  is  secured  by  the  8tam< 
and  stigmas  reaching  their  maturity  at  different  periods.  Bi 
it  ie  to  be  noticed,  that  this  is  not  the  case  with  all  the  M"^ 
There  are  some  in  which  the  stigmas  are  mature  and  j n 
iVom  the  tube  in  the  early  period  when  the  anthers  are  still 
charged  with  pollen,  so  that  here  self- fertilisation  may  occur 
with  the  greatest  facility.     Now,  it  is  of  great  interest  to  not 

•  Verj'  frequently  the  stigmas  make  their  appeantnee  before  all  the  poUea 
U  ahed ;  and  in  such  cjisea  they  may  get  some  grains  from  their  brothetj 
Btatupiis.    But  thpao  will  not  he  numeroua ;  probably  seldom  enoug-h  to  pro-] 
due«  f^'cundfttion.  For  (JiirLner  haa  shown,  that  even  thirty  grains  of  mallow 
polle'n  are  influffirient  to  fertiliae  u  single  seed  ;  but  that  when  forty  giuina 

arfl  ftjiphed  to  tho  stigma,  a  few  seeda  of  ^rn«u  bJ,^  «.-^  »,..  r j 
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tliat  in  these  mallows  there  are  no  nectaries.  The  visits  of  insects 
are  not  required  by  the  plant,  and  so  Nature,  wlio,  as  Aristotle 
sajs,  ovhev  TTotH  fiajriv^  econoinises  the  bait  bj  which  they  might 
be  attracted.  A  more  convincing  proof  of  the  ultimate  end 
t^d  purpose  of  nectaries,  cannot,  I  think  be  arkhieed,* 

Still  more  striking  are  the  contrivances  for  ensuring  an  in- 
cross  in  the  curious  Lojiezla  racemosd.  If  a  flower  of  this 
t  be  eicamined,  it  will  be  seen  that  the  two  anterior  petals 
e  bent  at  a  right  angle,  so  that  their  terminal  limbs  form  a 
nvenient  landing-place  for  flies  or  other  iosects.  These  are, 
moreover,  attracted  thither  by  the  secretion  of  two  little  glands, 
which  are  placed  on  the  upper  surface  of  the  petals  just  at  the 
bend.  In  the  centre  of  the  flower  rises  a  strange-looking  ob- 
ject, which,  on  investigation,  is  found  to  be  formed  of  two 
stamens,  and  a  small  intervening  style.  The  stamen  which  is 
placed  towards  the  glandular  petals,  has  a  polliniferous  anther, 
the  dehiscence  of  which  faces  these  petals.  The  other  stamen 
is  transformed  into  a  petaloid  organ,  and  its  upper  extremity  is 
shaped  into  a  little  hood,  into  which  the  anther  of  the  first  stamen 
19  fitted,  so  as  to  be  entirely  out  of  sight.  Between  the  two 
stamens  is  a  style,  which  is  therefore  also  roofed  over  by  the 
Btamiual  hood.  But  when  the  flower  first  expands  this  style  is 
very  short,  and  its  end  does  not  nearly  reach  up  into  the  hood, 
^where  the  fertile  anther  ia  lodged.  The  style  is  indeed  at  this 
^■period  quite  immature,  and  the  terminal  stigma  not  developed, 
^^hereas  the  pollen  is  already  ripe. 

F  If  now  the  front  part  of  the  staminal  hood  be  touched  ever  so 
F  lightly,  it  will  be  seen  to  start  back,  liberating,  in  so  doing,  the 
I  polliniferous  stamen  which  it  had  hitherto  held  prisoner.  This, 
when  let  go,  springs  slightly  forwards,  and  by  the  jerk  the 
pollen  is  shot  out  in  the  direction  of  the  glandular  petals. 
Some  of  it  will  be  found  to  lodge  on  the  glands  themselves,  and 
to  be  retained  there  by  the  viscid  secretion.  None  can  possibly 
fall  on  the  stigma,  for  this  lies  behind  the  stamen,  that  is,  on 
the  side  turned  away  from  the  dehiscence  of  the  atUher.  Even 
if  any  accident  did  convey  a  little  of  the  pollen  to  it,  it  would 
be  of  no  use,  for,  as  already  mentioned,  the  stigma  is  at  this 
period  quite  immature. 

Now,  when  a  fly  or  other  Buch  insect  lodges  on  the  glandular 
petals,  it  can  scarcely  fail  to  touch  the  front  part  of  the  hood. 
The  pollen  will  then  be  shot  out — will  strike  the  fly  on  some 
part  of  its  head  or  body.     Here  it  will  lodge,  and  the  fly  will 


The  fact  tliat  nectaiiea  are  absent  from  theee  Malmce^B^  in  which  tlie 
libera  and  the  gtig-mns  ripen  together,  was  observed  by  Vimclier,  to  whom, 
wever,  the  fact  was  without  8i|juificance,  aa  he  hatl  no  noiioa  of  the  real 
nectaries. 
IL.  TUI, — NO.  XXXII.  T 


ir  off  t0  anodier  flower.    Thai  the  ffieo  do  tbos  act 
aiAj  easOy  eooTinee  iiimselC,  if  be  watdi  a  Loperia 
tame.     Somettiiiea  the  fltairiinal  hood  appean   to 
bac^  and  to  Hberale  the  poOiniieroBg  antlker  witL 
aa  umedtr  a  mere  canenl  of  air  mMni\g  to  prod) 
msit.    But  in  this  case  the  poDai  is  not  oeoeisaf  ily 
wheo  emitt^  it  adfaefes  to  the  sticky  sorlace  of  the 
a&d  an  inaecl  which  altenrards  comes  to  enjoy  the  gl 
aecretionfl  will  get  many  of  the  grains  on  its  head  and  p] 

Hie  insect  then«  sn^eared  with  pollen,  flies  off  to 
flower.     If  this  be  in  a  mofe  idvanced  condition,  the  stami 
will  have  withered  up  and  disappeared ;  but  the  style,  which 
in  the  earlier  flower  short  and  immature,  will  have  lengthi 
and  developed  at  its  temuD&tion  a  large  viscid  sti^ia^  whi 
occupies  just  that  place  which  io  the  freshly  opfuetl  bU 
was  oocupied  by  the  hood.     It  is  plain  that  the  insect  win 
came  into  contact  in  the  one  flower  with  the  bood^  will  n< 
oome  iB  contact  with  the  stigma,  and  will  convey  to  ita 
Bur&oe  the  poUen  grains  with  which  it  i:*  smeared. 

In  Lopesia,  then,  the  fecundation  follows  the  same  rule  ai 
ealvia  and  in  mallows.     The  more  ailvaneed  flowers  are  fe 
ised  by  the  pollen  of  the  leas  advanced  ones.     The  same 
applies  to  the  last  plant  of  which  I  shall  say  anything,  the  blor 
larkspur  of  our  g^miens. 

The  Btrange  irregularity  of  this  flower  is  utterly  uuintelligil 
excepting  on  the  hypoth^is  that  it  is  intended  to  promote 
tercrossing.     On  that  hypothesis  all  is  perfectly  simple. 

The  two  upper  petals  are  transformed  into  glandular  org; 
and  secrete  a  sweet  fluid  for  the  purpose  of  attracting  bees 
other  insects.     The  posterior  sepal  is  moulded  into  a  spiirlil 
cavity,  into  which  this  fluid  is  poured^  and  in  wbich  it  is 
tained.     The  two  lower  petals  are  so  shaped  and  placed  as 
form  a  convenient  landing-place,  on  which  a  bee  must  light 
order  to  get  at  the  nectary.     The  same  petals  also  serve 
protection  to   the  stamens  and  pistil.     These  they  roof  01 
and  guard  from  the  rain  and  wind,  and  also  from  the  dii 
contact  of  insects,  which  might  otherwise  disperse  the  poll 
vaguely.     It  will  at  once  be  seen,  on  examining  a  flower,  tl 
when  a  bee  lights  on  the  landing  place,  the  stamens  and  pi 
lie   underaeath   it  out  of  harm's  way«     When  the  flower 
expands,  the  stamens  all  hang  downwards  and  forwards, 
their  anthers  are  not  quite  mature.     Still  more  immature 
the  stigmas  at  this  time.     Soon  after  the  flower  has  opened 
stamens  ripen,  one  by  one,  in  succession,  and  each  as  it  ri] 
turns  upwards,  changing  its  position,  imtil  the  anther  is  brongl 
to  occupy  the  Assure  which  exists  between  the  lower  part  of  tJ 
two  inferior  petals;  of  those  two  petals^  that  is,  which  aboi 


THE  FERTILISATION  OF  SALTti  ANB  OTHEIl   FLOTVEBS,      273 

the  landiDg-place.     Tlie  anther  is  now  just  in  the  mouth 

the  opening  into  the  nectary,  and  a  bee  cannot  get  at  the 

reet  fluid  without  striking  against  it;  in  which  case  it  will  get 

leared  with  the  pollen  grains.     Some  of  the  pollen  will  also 

11  into  tlie  glandular  cavity,  and  this   also  will   afterwards 

lere  to  the  proboscis  of  the  insect  as  it  sucks  up  the  fluid. 

'As  soon  as  all  the  pollen  is  shed  the  stamen  falls  back  into 

old  position,  and  another  stamen  takes  its  place,  and  so  on 

all  the  stamens  in  succe-ssion  have  gone  through  the  same 

ler  of  changes.     Then,  and  not  till  then,  the  pistil  with  its 

las  ripens,  and  as  the  carpels  lengthen  the  stigmas  come  to 

ipy  the  same  position  in  the  interpetalous  fissure,  aa  was 

*viously  occupied  by  the  successive  anthers.     A  bee  in  getting 

the  nectary  will  now  strike  upon  the  stigmas,  and  if  it  have — 

is  probable-— pollen  grains  on  its  proboscis,  will  leave  these 

"lerent  to  tlie  viscid  surface ;  and  thus,  as  in  the  other  plant 

we  described,  the  more  mature  blossoms  are  fertilised  by  the 

>lleii  of  the  younger  ones. 

The  fertilisation  once  completed,  all  the  paraphernalia  con- 

icted  to  bring  this  result  about  are  thrown  aside,  as  no  longer 

use.     The  glandular  petaLs,  the  sepalous  receptacle  of  the 

lid,  the  landing-stage,  all  fall  off,  and  the  plant  is  spared  the 

it  of  their  further  maintenance. 

The  preceding  paper  was  wiitten  in  the  summer  of  1868. 
that  time  I  thought  I  was  the  first  to  have  discovered  the 
>rt  of  the  strange  structure  of  the  stamens  in  salvia.     I 
it  later  from  Mr.  Darwin — naturally  somewhat  to  my  disap- 
lintment — ^that  this  was   not  the  case;  but  that  already  two 
earlier  Hildebrand  had  published  an  extensive  series  of 
iervations  on  salvia,  in  which  the  structure  was  fully  explained, 
reading  Hildebrand's  pamphlet,  I  found  not  only  that  this 
as  Mr.  Darwin  liad  told  me,  but  that,  even  long  ago,  the  main 
;t  had  been  noted  by  Sprengcl,     I  have,  however,  thought  it 
jll  to  publish  my  own  observations  for  several  reasons.     In  the 
\t  place,  Hildebrand's   paper  is  so  little  known  apparently, 
Lt  I  can  find  no  allusion  to  it  in  any  English  or  French  manual 
botany.     The  curious  anatomical  structure  of  the  stamen  is 
ribed  in  all  of  them,  and  oftan  is  figured,  but  not  a  word  is 
id  of  its  physiological  significance.     A  second  reason  is,  that 
lere  are  numerous  minor  points,  which  seem  to  me  of  much 
interest,  which  Iiave  been  passed  over  by  Hildebrand. 
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EXPLANATION  OF  FLATB8. 

Fie.  1.    8.  officinalis^  var.  grandiflortt  (?)  (natonl  aiie). 

Fie.  3.    Flower  in  Bectiam    Magniflnd. 

Fie.  8.    Front  Tiew  of  stamens.    Mnch  magnified,  cfflament  klnm 

banen anther oelL   e.  upper pdUinilinoiis antlier  oelL  d.oea^ 

necdye;  united  by  a  joint  to  the  filament  at  e. 
Fie.  4.    Stamens  seen  laterallj,  and  at  rest    Magnified. 
Fie.  5.    Stamens  seen  laterallj  when  in  lotalioo.    Magnified. 
Fie.  6.    Front  Tiew  of  flower.    Magnified. 
Fie.  7.    Bee  visiting  nectary  and  rotating  the  anthers. 
Fie.  8.    Flower  some  time  after  expansion.    Pistil  mature.    MagnHM. 
Fie.  0.    S.  Sdaiea.    Natoral  axe. 
Fie.  10.  8.  Sdarea  in  section.    Much  magnified. 
Fie.  11.  Boat-shaped  receptacle  formed  by  union  of  lower  anther  eelli  ii 

S.  Sdarea.    Much  magnified. 
Fie.  12.  S.  Patens  in  section.    Natural,  siae.    Anthers  at  rest    Umi 

form. 
Fie.  la  S.  Patensy  lateral  view.    Anthen  rotated  as  would  be  tiis  CM 

were  an  insect  to  visit  nectary.    Usual  fonn. 
Fie.  14  S.  Patens,  occasional  form  in  section.    Anthers  at  vest 
Fie.  16.  S.  Patens,  occasional  form,  lateral  view.    Anthers  rotated. 
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IN  ARTICULO  MORTIS- 
By  benjamin  W,  RICHARDSON,  M.D.,  F,R.8* 


HAVE  recently  read,  in  Hammond  s  Journal  of  Psychological 

Science  for  January  of  the  present  year,  an  essay  of  more 
lan  ordinary  interest  by  Dr.  La  Roche,  of  Philadelphia,  on  the 
ibject  of  the  "  Resumption  of  the  3Ieiital   Faculties  at  the 
Approach  of  Death.'*     The  intentioa  of  the  learned  author  of 
essay  is  to  show  that,  in  cases  whare  a  sick  person  has  for 
le  hours  or  days  been  lying  in  delirium,  he  may  suddenly 
!ome   conscious,   may   speak  with  wisdom,  with   power   of 
lemory,  it  may  be  with  pleasure,  and  yet  speak  thus  as  but  a 
re  to  the  de^th  which  quickly  follows.     The  clearest  evi- 
ice  IB  given  of  this  fact,  and  the  frequency  of  the  occurrence 
the  phenomenon  in  the  course  of  the  acute  fevei's  endemic  in 
>t  climates  is  forcibly  dwelt  on.     In  yellow  fever  the  stage  of 
Inflammatory  reaction  continues,  says  La  Roche,  with  little  or 
no  mitigation  from  some  hours  to  two  or  three  or  more  days — ■ 
generally  from  sixty  to  seventy-two  hours,  and  is  succeeded  by 
the  state  of  remission  (the  metoptosis  of  Mosley  or  the  stadium 
of  Lining)  without  fever.     The  pulse  loses  its  excitement,  be- 
comes almost  natural  or  slower  than  in  hea-lth,  or  rapid,  feeble, 
and  nearly  imperceptible ;  the  skin  regains  its  natural  tempera- 
ture, then  is  colder  and  colder,  and  bedewed  with  cold  perspira- 
tion;  the  pain  of  the  bead,  back,  and  limbs  disappears,  or  is 
greatly  diminished*     The  redness  and  glistening  appearances 
are  no  longer  apparent,  but  the  redness  is  replaced  by  a  yellow 
tinge.     These  signs  in  the  general  course  of  tUe  disease  portend 
approaching  death,  yet  are  they  accompanied  with  other  signs 
marvellously  singular :  the  wandering  or  violent  deliriuin,  the 
seeming  sensibility,    or   deep  sleep   (coma),   subside  more   or 
less    completely.     The    patient,    who    some    momenta    before 
raved  like  a  maniac,   or  talked  irrationally,  or  could  not  be 
aroused,  regains  his  natural  condition  of  mind;  thinks,  or  en- 
deavours to  represent  himself;  converses  rationally  on  all  sub- 
jecta;  is  cheerful ;  sits  up  in  or  gets  out  of  bed ;  walks  with  a 
firm  step  ;  expresses  an  appetite  for  food  and  relishes  what  he 
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takes ;  and,  after  enjoying  this  state  of  repoee  for  some 
suddenly  faints,  or  is  seized  with  a  convulsion,  and  expires. 

Oiir  learned  narrator  leads  us  from  these  facts^  which 
him  are  personal  erperiences,  to  teach  us  that  all  through  tl 
literary  history  of  the  science  of  medicine  similar  facts  are  re* 
corded.     Hippocrates   is   adduced   by   him   as    telliDg  af  Iht 
symptoms  of  death  in  similar  cases,  and  as  closing  biBdescri[ 
with  the  observation  tliat,  "  As  to  the  state  of  the  soul  evi 
sense  becomes  cleai*  and  pure,  the  intellect  acute  and  the  gni 
tic  powers  so  prophetic  that  the  patients  can  prognosticate 
themselves  in  the  lirst  place  their  own  departure  from  life, 
what  will  afterward  take  place  to  those  present,"     After 
the  exquisite  picture  of  the  death  of  Pericles  is  conjured  up 
Plutarch,  with  true  artistic  skill,  to  sustain  the  argumeaU 
plague,  perchance  a  typhus  raging  and  decimating  the  city^ 
Athens,  claims  amongst  its  victims  the  famous  soldier  and 
man.     The  sufferer  has  in  the  earlier  stages  of  his  malady 
intervals,  and  in  one   of  these  intervals  he  wakes  up  to 
round  his  neck  an  amulet  or  charm  the  women  had  hung  a1 
him ;  he  shows  this  to  one  of  his  friends,  to  convey  that  he  ii 
very  sick  indeed  to  admit  of  such  foolery.     Then  the  disease 
progressing,  the  delirium  becomes  more  persistent,  and  is  suc- 
ceeded by  a  fit  of  lethargy,  with  other  indications  that  death  ~ 
near.     And   now,  the  end  close  at  hand,  the  friends 
around,  treating  him  as  one  absent,  speak  of  the  greatness 
his  meritj  reckon  up  and  recount  his  actions,  and  the  numlier 
his  victories  ;  the  nine  tj-ophiea  which,  as  their  chief  commau( 
and  conqueror  of  their  enemies,  he  has  set  up  for  the  honour 
their  city,     Kut,  while  they  thus  speak,  he  has  listened  u4 
understood,  and  waking  up  speaks  to  them :  tells  them  he  w< 
dered  they  sliould  commend  and  take  notice  of  things 
were  as  much  owing  to  fortune  as  to  anything  else,  and  hd 
happened  to  many  commanders,  while  at  the  same   time  thfij 
should  not  make  mention  of  that  which  was  the  most  excellent 
and  greatest  thing  of  all,  that  no  Athenian,  through  his  meaofi, 
ever  wore  mourning.     And  soon  after  this  he  dies.     Ketunui^ 
from  hie  historical  survey,  our  author.  La  Koche,  cornea  one? 
more  to  his  own  experiences  of  the  phenomena  of  lucid  interral 
in  articulo  mortis,  after  long  terms  of  unconscious  existence, 
and  shows  by  the  most  convincing  demonstration  that  even  io 
inflammation  of  the  coverings  of  the    brain,  associated    witJi 
change  in  the  brain  substance  itself,  there  may  be  lucidily 
thought  antecedently  to  and  up  to  the  moment  of  death. 

The  nature  of  the  modifications  which  take  place  ia 
diseased  organ,  and  which  may  account  for  a  resumption  of 
mental  ftnictions  after  an  interruption  of  some  days,  is  discussed, 
speculated   on  well,  and  still  left  unsolved.     I  must  not  be 
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ipted  to  liDger  on  so  fertile  a  theme  for  my  pen,  but  must 
roceed  to  that  which,  on  the  present  occasion,  is  the  task 
tfore  me. 
The   perusal   of  La  Koche's   essay  haa   recalled  many   ob* 

'^ations  I  have  made,  and  many  thoughts  that  have   crossed 
mind,  when,  in   the  exercise  of  my  useful,  though  often 
iwerless,  art,  I  have  been  obliged  to  see,  with  humiliated  8en8e, 

raafltery  of  the  last  great  enemy.     Whether  a  brief  descrip- 
m  of  certain  of  these  observations  and  thoughts  will,  reduced 

writing,  be  of  service,  1  cannot  predict ;  but  in  tlie  un- 
irpapsed  and  unsurpassable  state  of  general  ignorance  on  the 
ibject,  I  feel  if  they  do  anything  they  can  do  nothing  but 
They  may  tend  to  bring  the  phenomena  of  death  before 
te  mind  of  the  world,  as  phenomena  belonging  strictly  to  the 

Ural — phenomena  which  should  quicken  no  mystery,  gratify 

credulity,  inspire  no  false  report  of  Nature  and  her  works. 


THE  MIXD  AND   DEATH, 

In  the  first  place  I  would  remove,  as  far  a^  is  possible,  the 
_  *a — offspring  of  supeistition  and  grand-odspring  of  fear 
^that  by  the  strict  ordinance  of  nature  death  is  mentally  a 
painfVd  or  cruel  process  to  those  who  are  paasing  through  it 
I  admit,  aa  an  obvious  truth  told  every  day  to  all  of  us  by 
[ature  herself,  that  in  the  details  of  her  work  she.  Nature,  is 
always  kind,  not  always — according  to  our  sense  of  the  word 
•-beneficent ;  that  in  her  one  and  gruud  intent  of  evolving  an 
Iversal  perfection  there  is  no  such  special  adaptation  for  ad- 
loement,  that  the  advancement  shall  come  with  happineas 
jr  by  its  aide,  or  without  pain  or  misery,  to  those  who  are  to 
be  perfected.  At  the  same  time  in  this  matter  of  dying  the 
Supreme  Intelligence  is  to  all  forms  of  living  thing  beneiicent- 
In  animabs  inferior  to  man  and  less  capable  of  defence,  He  has 
removed  further  than  from  man  tlie  foreknowledge  and  dread  of 
death;  so  that  at  the  ahatioir  animals  after  animals,  seeing  their 
fellows  fall,  go  in  turn  to  their  fate  without  a  shudder  or  a 
>ment  of  resistant  fear. 

In  regard  to  human  kind  the  Supreme  Wisdom  has  also  con- 

the  direct  terror  of  actual  death  to  or  near  to  the  moment 

death.     We  fiuci  in  poetry  and  sentiment  displays  of  argu- 

mt  truly  about  life ;  about  the  value  of  life  as  individually 

in  the  man ;  about  the  dread  of  losing  life,  and  the  like, 

^e  find  in  ftuH  that  the  poetry  is  misapplied  romance,  and  the 

jntiment  mistaken  effort  at  philosophy*     At  a  pinch,  atdespe- 

_£ate  and  sudden  and  unexpected  conflict  with  death,  most  men 

strong  physical  powers  and  strong  will  woidd  give  all  they 
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have  for  life ;  that  is  to  .saj,  all  they  have  that  oould  be 
gained  by  living;  but  bej^ond  this  there  is  not  much  acti 
aud  natural  terror  of  death  in  man.  For  advancement  to- 
wards perfection  every  individual  man  instinctively  obep  thtj 
primary  will  of  nature,  and  advances  towards  the  object  with 
fear  of  death  in  his  view.  Thus  there  is  little  antecedent  paiif 
or  mental  suffering  respecting  the  act  of  death  ;  so  little,  that  aU 
the  systematised  use  that  is  made  of  the  terror  to  render  it  a 
moral  subjugator  has  proved  harmless ;  so  little,  that  when  w? 
see  in  any  man  an  undue  fear  of  death — a  fear  which  makes  him 
brood  over  the  grand  event,  and  talk  of  it  to  all  he  meete.  n  ' 
shrink  from  it  by  anticipation^  and  take  refuge  from  it  be. 
straws — we  treat  him  as  an  exception  of  an  extreme  kind  to 
rest  of  the  world ;  politely  dub  him  a  hj^chondriac,  and  ii 
variably  feel  that  his  friends,  who  are  his  best  keepers^ 
sent  him  better  than  he  represents  himself. 

At  the  worst,  in  the  natural  growth  of  mind,  the  period 
existence  in  which  the  dread  of  death  is  developed  intensely 
a  period  embracing  in  the  majority  of  persons  the  mere  third 
the  term  of  existence.     In  the  young  tlie  appreciation  of  the 
nature  of  the  event  is  an  act  of  learning  from  what  is  occi 
around,  and  is  an  act  not  acquired  quickly ;  so  that,  happil] 
the  very  young,  hi  articulo  mortw^  have,  as  a  rule,  no  moi 
dread    of  death    than   of  sleep.     In    the  adolescent    there 
such  rapid  aggregation  of  force — call  it  life — that  they  think 
death  to  the  last  as  to  them  imposisible.     In  the  old,  the  dj 
which    may    have   marked   a   transitional  stage   from    pi 
strengtli  to  fii-st  weakness,  the  terror  is  allayed  by  lesser 
for  that  which  is,  and  by  that   curious  mental  process  so  per- 
sistent that  it  seems  to  proceed  from  beyond  us,  of  bending  tl 
mind   to    the  inevitable  so  gradually  and  so  slowly  that 
progress  towards  the  final  result  becomes  endurable  and  evaa 
happy. 

THE  PHYSICAL  DEATH  BY  NATURE, 


If,  by  the  strict  ordinance  of  nature,  death  is  not  intende( 
be  cruel  or  painful  to  the  miud,  so,  by  the  same  ordiuanc 
it  certainly  is  not  intended  to  be  cruel  or  physically  painfiil 
to  the  body.  The  natural  rule,  the  exceptions  to  which  I  will 
speak  of  in  due  time,  is  here  clear  enough ;  and  it  runs,  bb 
plainly  as  it  can  be  written,  that  the  natural  man  should  know 
no  more  concerning  his  own  death  than  his  own  birth.  Bom 
without  the  consciousness  of  suffering,  and  yet  subjected  at  the 
time  to  what  in  after  life  would  be  extreme  suffering,  he  wll 
die,  if  the  perfect  law  be  fulfilled  in  him,  oblivious,  in 
manner,  of  all  pain,  mental  or  physical.     At  his  entrance 


IN   AETICULO   MOBTIS. 


279 


world,  he  sleeps  into  existence  and  awakens  into  know- 
Ige ;  at  his  exit  from  the  world,  his  physical  cycle  completed, 
doees  into  sleep  and  sleeps  into  deatli. 

This  purely  painless,  purely  natural  physical  death,  is  the 

le  euthanasia,  and  it  is  the  business  equally  of  the  physiciaii 

'  of  the  priest  to  lead  all  men  to  this  death  as  healthily,  as 

kppily,  as  «erenely  as  can  be.     In  respect  to  the  physician, 

is  his  business  all  in  all ;  and,  in  regard  to  the  priest,  it  is 

his  business  that,  in  proportion  as  his  labours  help  to- 

the  end,  they  help  to  the  moralisation  of  the  world*     P'or 

ithanasia,  though  it  be  open  to  every  race  and  every  nation 

have  and  to  hold,  is  not  to  be  had  by  any  nation  that  dis- 

»yfi  the  laws  on  which  true  health,  and  its  obedient  follower 

happimjss,  depend;  while,  to  a  nation  that  should  obey  the 

\  death  would  neither  be  a  burthen  nor  a  sorrow. 

Bspite  all  unr  efforts  again^^t  her,  even  as  the  social  state 
►w  is,  nature  will  indeed  still  vindicate  herself  at  times,  and 
iow  us  determinedly  how  she  would,  if  she  could,  involve,  fold 
iperceptibly,  life  in  death :  how,  if  the  free  will,  with  which 
has  armed  us,  often  against  lierself,  were  brought  into  time 
tune  with  her,  she  would  give  us  the  beauties  and  wonders 
le  universe  for  our  purtion,  so  long  as  the  brain  could  receive 
and  retain,  the  mind  appreciate,  and  at  last  would  wean  us 
from  the  world  by  the  most  silent  of  ways,  leading  us  to  eu- 
thanasia. The  true  euthanasia  (I  have  read  it  through  all  its 
sta^fes  ten  times  at  the  least)  is,  in  its  perfection,  among  the  most 
wonderful  of  natural  phenomena.  The  faculties  of  mind  which 
have  been  intellectual,  without  pain,  or  anger,  or  sorrow,  lose  their 
way,  retire,  rest.  Ideas  of  tirn^;  and  place  are  gradually  lost; 
ambition  ceabes ;  repose  is  the  one  tiung  asked  for,  and  sleep 
daj  by  day  gently  and  genially  wiles  away  the  hours.  The 
wakings  are  short,  painless,  careless,  happy :  awakenings  to  a 
busy  world  ;  to  hear  sounds  of  children  at  play;  to  hear,  just 
audiibly,  gentle  voices  offering  aid  and  comfort;  to  talk  a  little 
on  simple  things,  and  by  the  merest  weariness  to  be  enticed  once 
again  into  that  soothing  sleep,  which,  day  by  day,  with  more 
frequent  repetition,  overpowers  all.  At  last,  the  intellectual 
man  reduced  to  the  instinctive,  the  consummation  is  desirable  ; 
and  without  pain  or  struggle,  or  knowledge  of  the  coming 
event,  the  deep  sleep  that  fiills  so  often  is  the  sleep  perpetual — 
euthanasia.  This,  I  rt^peat,  is  the  death  by  nature;  and  when 
mankind  has  learned  the  truth  ;  when,  as  will  be,  the  time  shall 
come,  *'that  there  shall  be  no  more  an  infant  of  days,  nor  an  old 
man  who  hath  not  filled  his  days,"  the  act  of  death  shall  be  as 
mercifully  accomplished  as  any  operation,  which,  on  the  living 
body  steeped  in  deep  oblivion,  the  modern  siu*geon  painlessly 
performs. 


EICEPHD7CS  TO  THE  XATTRAL  DEATfL 


of  the  imiTeree  them  afe 

exeepCioDs  frtiDi  tiie 

Uo§» taking   in  grett 

efWf  detail  of  reeok, 

on  the  living  worjd 

and  y^tniiigB,  and  afl 

iifcatmHumMi  of  his  mighto 

4i^  of  the  wM,  men  amw  or  hea^ 

with  aemle  leer*    Ihos  hm  he  ezpoBd  oe  to  natunl  accidental 

heteowbdtjr  thai  to  tiioeeoC  the  crailioBwhchare  most  exposed 

he  giret  a  prepoi»deniiee  of  nioBher,  ao  that  diuing  the  iorut* 

ingfroflft  the  fini  to  the  lael  atage,  thej  shall  oat  suffer  ultiniate 

loaa  liy  dlBpropoctioft  of  moitalitj.     Perchance,  too,  if  we 

dkoofiBr  the  kcir,  be  hea  pcoiided  for  eoch  excess  of  life 

nkeeteverjaocideaiiietiaal  and  hiimmn.     Be  this  as  it 

haafNtmded  in  leapeet  to  deaih  by  purely  natural 

I  mean,  oomtng  dhect  from  nature  without  the  intenren 

man ;  that,  in^  vast  majority  of  such  casesy  the  death, 

unexpected,  inevitable,  shall  be  painless  alsow     As  a  rule^ 

forms  of  death  by  Tiolence  of  nature  are  deaths  from  the  in- 

flnenoes  of  fioroes  all-powerfuL     Lightning-stroke^  sun-stioke, 

eiadi  of  matter,  swift  burial  in  great  waters— these  are  the 

common  act«  of  nature  that  kilL     To  the   mind   these  act< 

present  such  grandeur  of  effect,  they  strike  it  with  a  subli 

awe ;  but  the  body  subjected  to  their  fatal  stroke  is  so  killed, 

hath  nut  time  to  know  or  to  feel.     When  we  experience  &q] 

■ensation  of  pleasure  or  of  pain^  we  have  in   truth    to 

through  three  acts»  each  distinct  and  in  succession.     We  ha^ 

to  reoeive  the  impression,  aDd  it  has  to  be  transmitted  to 

oTgao  of  the  mind ;  here  it  has  to  be  fixed  or  registered ;  lastly, 

the  miud  has  to  become  aware  that  the  impresjiion  is  registeredi 

which  last  act  is  in  truth  the  conscious  act.     But  for  all  thaas 

acts  the  elemeut  of  time  is  required^  and  although  the  tims 

seems  to  be  almost  inappreciable,  it  may  be  sufficient.     Thus 

with  respect  to  Hghtuing-Btroke,  if  it  strike  the  body  to  kill,  it 

accomplishes  its  destruction  bo  swiftly,  the  impression  convey 

to  the  body  is  not  registered,  and  therefore  is  not  known 

felt ;  the  veritable  death,  the  unconflciousness  of  existence, 

the  first  and  the  last   fact  of  the  impression  inflicted  on  the 

itrioken  organism.    For  illustratitin  of  this  truth  I  have  recently 

seen  -in  experiments  on  the  discharge  of  the  Leyden  battery  at 

the  Polytechnic  (the  jiirs  being  placed  in  what  is  called  cascade) 

—animals  struck  so  suddenly  to  death  that  they  retained,  ill 
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death,  the  positioa  of  their  last  natural  act  of  life.  The  same  has 
been  observed  in  the  human  subject  after  extreme  violence  of 
nature,  as  after  lightning-stroke,  and  for  evidence  that  there  is 
truly  no  consciousness,  in  such  examples  we  have  another  and 
decisive  line  of  proof. 

It  sometimes  happens  that  the  shock  of  nature,  thoiii^h  suffi- 
<neBt  to  suspend  the  consciousness  and  reduce  to  the  lowest 
degree  the  physical  powers,  does  still  not  kill  outright,  and  that 
after  some  lapse  of  time  the  niechauical  disturbance  of  the  ani- 
mal organic  material  ceases ;  that  the  molecules  fall  back  into 
their  natural  form  to  reconstitute  the  natural  fabric,  and  that 
with  the  gradual  rcst')ration  of  organic  structure  there  is  return 
of  normal  function  and  what  is  called  recovery  from  simulated 
death.  In  time  the  organ  of  the  mind,  also  restored,  the  old 
imagery  of  the  past  returns,  and  down  to  the  moment  preced- 
ing the  accident  the  details  registered  and  recognised  are  cap- 
able of  recall,  or  in  other  words  are  remembered.  But  there  the 
memory  ceaaes ;  of  the  swift  act  that  disturbed  the  matter  of 
the  body — not  with  sufficient  force  to  overcome  the  attraction  of 
cohesion  which  holds  the  parts  together,  in  organic  series,  not 
with  sufficient  force  to  disorganise,  but  with  sufficient  force 
temporarily  to  modify  the  organic  form  required  for  function — 
no  recollection  remains.  In  a  word  the  conditions  requisite  for 
the  production  of  an  impression  are  at  once  destroyed  by  the 
I     vehemence  of  the  impression, 

^_   I  have  taken  this  effect  of  lightning-stroke  as  the  most  ready 
^■fid  complete  illustration  of  the  trutli,  that  what  would  seem  at 
^^rst  a  violent  and  painful  death  from  a  purely  natural  cause  is 
I     absolutely  a  painless  death.     But  the   illustration  may  be  ex- 
tended further— may  be  extended  to  all  the  forms  of  natural 
violent  death.     In  cases  of  temporary  suspension  of  life  from 
auDstroke  and  from  severe  mechanical  injuries,  the  same  pheno- 
mena have  been  observed.     The  facts  of  the  injury  have  not 
been  recorded ;  there  has  been  no  period  of  conscious  recogni- 
tion of  them ;  there  has  been  no  recognitou  of  that  act  of  con- 
sciousnes-s  which  wc  ail  I  pain.     Lastly,  to  those  instances  where 
the  suspension  of  life  has  followed  from  what  wouM  seem  the 
much   slower  process  of  sudden   burial,  removal  from  atmos- 
I     pheric  air,  as  in  drowning,  the  rule  extends.     In  two  examples 
of  which  I  am  able  to  speak   from  personal  observation,  and  in 
which    there   was  restoration  after  insensibility,  produced  by 
sudden   iminei'sion   in   water,   the    consciousness   of    all   that 
occurred  from  and  after  the  immersion  was  entirely  lost.     The 
same  experience  has  been  confirmed  by,  I  think,  I  may  say,  all 
observers. 

Thus  of  Nature  it  may  be  safely  reported,  without  entering 
into  longer  detail,  that  when  in  the  course  of  her  determined. 


POPULAR  8CIEKCB  HEVTBW. 


and,  as  it  might  seem,  unrelenting  action^  sbe  cannoc 
even  men  in  their  prime  from  death,  she  destroys  no  Ht^t 
that  the  sense  of  death  is  forbidden. 


THE  THYSICAL  DEATO  BY  MAX. 

The  spirit  bestowed  on  man,  freewill  combined  with  the  po 
to  know  and  to  do,  to  invent,  and  to  imitate  nature,  places 
sometimes  in  a  position  to  avoid,  without  presumption,  the 
accidents  of  nature.     The  diversion  of  the  lightning  flash  so 
it  shall  not  injure  is  a  case,  among  a  thousand,  in  proof  of 
fact.     But  this  same  spirit — this  freewill,  this  super-esaen 
force  which  acts  through  matter,  and  may  be  wrestled  witli  t 
conquered  by  oidinary  physical  force,  and   yet    defies    int< 
pretatiun— has   power   also   to   be   destructive,    which     po 
it  exerts,  though  with  diminishing  intensity  as  it  advances 
wards  perfection  of  knowledge,  with  the  effect  of  producing 
more  misery  than  nature ;  nay,  with  the  oflFect  of  thwarti 
ture  in  designs  which,  if  cairied  out,  would  lead  to  the  hap; 
and  the  good  of  all     Thus,  the  totality  of  death  at  this  mom 
is  so  lifted  out  of  the  order  of  nature  by  the  spirit  of  free 
that  the  world  practically  is  a  chamber  of  suicides.     By  w 
by  luxury,  by  pleasure,  by  care,  by  strife,  by  sloth,  by  labo' 
by  indolence,  by  courage,  by  cowardice,  by  lust,  by  unuatu 
chastity,  by  ambition,  by  debasement,  by  generosity,  by  avari 
by  pride,  by  servility,  by  love,  by  hate,  and  by  all  the  hund 
opposed  and  opposing  passions  in  their  excess,  we  die  ;  I 
we  kill.     To  these  causes  of  death  we  add  and  mass  up  ph3r8i 
evils  which,  except  in  the  case  of  fighting  armies,  desti'oy  ev< 
more  than  the  passions;  evils  which  pass  from  the  individ 
to  the  multitude,  and  in  shape  of  vile  pestilences  sweep  away, 
by  selection,  the  strongest,  the  faintest,  the  youngest  of  the  ra 

Yet  it  happens  in  this  totality  of  death,  in  this  suicidal 
structioD,  that  death  as  an  act  is  again  not,  on  the  whole,  cr 
or  painful.     In  all  the  pestilences,  and  they  include  a  lar^ 
proportion  of  the  fatal  causes,  the  brain  of  the  stricken  usual 
loses  its  function  long  before  dissolution,  and  to  the  sufferer 
last  act  is  a  restless  sleep.     In  these  forms  of  disease,  when  the 
occurs  that  strange  return  to  consciousness  of  which  I  spoke 
the  opening  of  this  paper,  there  is  no  pain.     Those  who  fo 
bode  their  ileaths  are  not  wretched,  and  others,  the  greater 
have  imparted  to  them  the  hope  of  life,  so  that  they  coi 
as  if  nothing  were  amiss,  and  express  that  except  for  a 
weakness  they  were  well.     In  cases  again  of  violent  death  froi 
human  causes,  from  great  forces  after  the  order  of  nature,  fro: 
crush  in  collision  of  railway,  crush  in  battle,  the  life  this  m^ 
ment  all  action  the  next  all  rest,  is  extinguished  without  the" 


of  pain.     In  lingering  death>  in  detdh  from  that 
r^which  piles  up  our  mortality,  in  oonsunqpdon^  palnfial 
B  it  is,  terrible  even  from  day  to  daj  ta  witsees,  not  to  saj 
Bar,  the  actioQ  of  death,  though  it  may  be  physically  hard,  is 
M  usually  cnieL     Striking  the  yoimg  in  whom  the  hope  of 
fe  and  belief  in  life  is  strong,  consumption  has  for  its  rictims 
lose  who  accredit  not  its  power,  who  li^e  to  their  final  hour  in 
ftppy  plannings  of  the  future  and  die  in  the  dream. 
In  the  lingering  and  painful  diseases  of  later  life,  in  diseans 
fe  consider  yet  as  hopeless,  in  diseases  where  the  patient  fore- 
Haws  the  end^^take  cancer  or  broken  heart  as  examples — 
lath  is  to  the  sufferer  not  often  an  enemy,  but  a  courted 
tend.     The  afflicted  here,  in  case  upon  case,  counts  the  hour 
'  the  release,  assured  and  assuring  that  '*  death  is  better  than  m 
Her  life,  and  everlasting  rest  than  continual  8dcknes8;  that 
KkI  things  poured  on  a  mouth  that  is  shut  are  as  messes  of 
teat  set  upon  a  grave." 

I  could  extend  this  argument  greatly  by  recalling  those  in 
Hicitlo  viortia  whose  reason  has  gone  astray;  I  could,  by 
q)laining  the  phenomena  of  death  in  iustances  where  the 
errous  function  is  primarily  destroyed,  strengthen  the  argu* 
lent ;  but  the  effort  is  unnecessary.  In  the  end,  did  I  proceed 
}  the  end  of  the  chapter  of  diseases,  I  should  have  only  those^ 
iihappily  but  few,  who  realise  pain  and  cruelty  in  death  from 
aintaining  to  the  last  full  mental  power  in  the  midst  of 
dissolution,  or  those  who,  "having  peace  in  their  pos- 
,"  "  whose  ways  are  prosperous  in  all  things,"  and  who  can 
meat,'*  are  forced,  in  the  loss  and  abandonment  of  selfish 
,  to  give  up  all  and  die. 

CONCLUSIONS, 

Lve  based  this  essay  on  long  and  careful  and  truthful 
ration  of  the  phenomena  of  death.  I  have  written  it  for 
distinct  objects. 
1*  To  declare  that  Nature,  which  is  to  us  the  visible  manifesta- 
of  the  Supreme  Intelligence,  is  beneficent  in  the  infliftiun 
the  act  of  death ;  that  thwarted  in  her  ways,  she  is  still 
sneficent,  and  that  she  may  be  trusted  by  her  chiltlren, 

2.  To  declare  the  great  law  and  intention  of  Nature,  that  in 
leath  there  should  be  no  suffering  whatever, 

3.  To  declare  to  men,  that  whatever  there  is  in  death  of 
nin,  of  terror  to  the  dying ;  of  terror,  of  unsubdued  sorrow  to 
ne  living,  is  made  pain,  made  terror,  made  sorrow ;  and  that  to 
fttempt  the  removal  of  these  is  the  noblest  and  holiest  task  the 

it  of  man  can  set  itself  to  carry  out  and  to  perfect.     It  is  to 
five  euthanasia  to  the  individual,  millenium  to  the  worhi. 
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Fthe  year  1864  Professor  Huxley  bTouglit  out  a  volume  on  tQmjparaof^ 
Aiiatowtff  which  ho  then  said  he  hoped  to  make  the  fiis-t  of  a  wsnct.  t) 
inclmieid  the  subjects  of  Classitication  mid  the  Con&iruction  of  the  Skull 
This  work,  o\7ii]g  to  the  author'^  time  having  been  ubsorbcd  by  originiJ 
inyeBtigiitiaDft,  has  not  been  followed  up,  and  nnturdbta  caiiiiot  but  tep^ 
the  drcumBtance.  Tho  first  pait,  however,  of  tho  volume  containecl  mafctiff 
which  was  of  iiTiix)rtance  not  only  to  the  profeaaional  coniparntive  anatomift, 
but  to  the  student  of  general  natural  history^  dnce  it  laid  dawn  ProioMor 
Huxley's  views  as  to  the  principles  and  Bcheme  of  animal  clasBificatkB. 
The  book  very  soon  got  out  of  print,  and  Professor  Huxley  thi^ught  it  -  ' 
Able  to  re-is8ue  with  some  additions  the  portion  of  it  which  whb  dev. 
clasaifi cation.  The  ynluine  now  before  ua  U  the  consequonce,  and  wi?  tluns 
that  all  Zoology  student*  will  thank  the  author  for  it'producing^  it  in  ill 
present  form. 

We  ne*^d  not  tell  those  who  know  anything  of  Professor  Hujtley^s 
that  thifl  hook  L^  condensed  without  loainjf  either  force  or  interest,  and 
it  has  been  prepared  with  tbe  utmost  care  and  contains  nothing  in  the  sbi 
of  dogmatism.     In  stating  his  opinions  as  to  the  systematic  arrangeraent 
animals,  the  author  shows  a  preference  for  the  division  into  claasei,  which 
considers  to  be  bi'tter  defined  than  any  of  the  other  zoological  landmarks. 
Instead,  therefore,  <>f  dermiti\'ely  grouping  animals  under  four   or  five  dis- 
tinct sub-kingdoms,  he  trcAta  of  classes  from  the  lowest  to  the  highest.     Thu 
reader  rauiit  not  expect  to  tiud  that  Professor  Huxley  lias  removed  aU  iht 
atumbling-blocks  fin>m  his  way.    There  are  groups  of  animals  whom  €hm- 
ractera  and  development  are  as  yet  m  insufficiently  known  that  it  is  impo^ 
sible  to  determine  their  affinities  satisfiictorily.     These  the  authnr  does 
place  dehnitively  under  any  division.    He  may  rank  them  provisionally  i 
certain  position,  hut  he  very  decidedly  declares  his  doubts,  when  he  haa  anl 
aa  to  the  ultimate  justification  of  thh*  particular  mode  of  arrangement.     Tho 
group  Scolecida  iUuatititeB  this  fully.     Under  this  title  tlic  author  pi 
the  wheel-animalcules,  the  Flukes,  Tape-worms,  Tbrewi-wonm*,  Turbell 
Gor<liacea,  and  Acanthocephala.     But  contraeting  this  class  with  that 
the  sea-urchins,  he  says  t  '*  Nothing  can  be  mora  definite,  it  appears  to  nj 
tlmii  the  ckas  Echinodemiftta,  the  leading  characteristies  of  which  hnvtf 
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I  juit  enosieimtod ;  but  it  is  a  rerj  diffieult  matter  to  mj  whether  the 
n  groups,  0ome  of  ooondezable  extent^  which  are  maased  under  the 
ent  head  ai«  rightly  associated  into  one  claast  or  Ethoold  be  diTided  into 
rat" 

must  Dot  be  fiuppoeed  from  what  we  have  said  that  Professor  Huxiej 
ineahia  remarls  to  the  relations  and  diatinetiona  of  the  classos,  His 
obeerrations  are  deroted  to  these,  but  he  subeequentlj  goes  rerr  fu% 
the  grouping  of  the  clBsees  into  mib-kingdoms,  and  their  division  intr* 
re.  His  opinioos  on  the  subject  of  sub-kingdoms  are  «o  different  from 
e  given  in  the  old  text-books  that  we  may  briefly  advert  to  them.  He 
not  fts^ert  arbitrarily  that  the  animal  world  should  be  divided  in  such 
Buch  a  manner,  but  he  states  fully,  and  yet  with  remarkable  concise- 
,  the  characters  which  lead  to  ooncluaions  on  one  side  or  the  other,  and 
r  modestly  expresses  the  opinion  which  he  himself  fonn^.  In  this  way 
zplain^  his  reasons  for  flitting  up  the  Articulata  into  the  sub^kingdoms 
nTLosA  and  AyxrLoiDA,  the  latter  containing  the  Scolecida  and  Echino- 
is:  and  the  Molhisca  into  Mollusca  and  Mollusooida,  the  latter enibmc- 
ih^  AscidwidayPoI^a,ajid  Brachiopoda.  The  Coilentenita  he  allows  to 
dii  nearly  as  they  were  established  by  Frey  and  Lciickart.  But  he  very 
iderably  modifies  the  old  group  Pbotozoa.  Professor  Huxley  thinks  that 
Infusoria,  which  show  some  relationship  to  the  TurbeUaria,  present  cha- 
sra  which  separate  them  from  the  sponges  in  a  very  marked  degree : 
herefore  proposes  that  they  should  stfind  apart  as  a  sub-kingdom.  And 
Jy  he  allows  the  Spongulaj,  JUuHolanaflthtzopiMhi^&ad  fireffarinida  to  stand 
iher  under  the  old  term  I'rotoioa.  The  aub-kingdonia  into  wliich  he 
ipi  the  animal  world  would  therefore  be — arrangiDg  thera  in  Professor 
iey's  fashion — as  follows : — 

Vertebrata 

MoUosca  Annuloea 

Molluscoida  Ajmuloida 

Ccelenterata  Infusoria 

ProtoKoa. 

author  makes  no  assertion  as  to  the  equivalency  of  these  groups.  His  ob- 
has  been  rather  to  show  in  what  way  existing  knowledge  justifioB  us  ia 
iging  the  animal  dasees,  than  to  lay  down  a  constant  andpermanoot  syatetn. 
lie  thing  we  thoroughly  agree  with  him,  ajid  that  is  in  believing  that  the 
iuV>kingdom  Rodiata  is  **  effectually  abolished/^  Yet  it  is  strange  in 
f  many  lecture-theatres  the  old  Cuvierian  classification  etill  flaunts  in 
Tammatic  form  on  the  walls,  and  how  many  teachers^  in  defiance  of  the 
ligence  of  their  pupils,  cling  to  the  barbarous  onmium  pathemm  it  ex- 
les.  Professor  Iluxley  has  done  much  to  bring  about  its  effectual 
itioiif  and  we  think  that  the  excellent  Yolume  before  us  places  it 
mot  hor^  de  combat^  by  inflicting  on  it  the  em^  de  grdcc  of  a  keen  power 
■cal  argument  and  an  impartial  observation  of  established  fact.    ^ 
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POrCXAB  SCIENCE  BTTirvr, 


THE  M.U.AYAN   ARCHIPELAGO/ 

WE  never  remember  to  have  takea  up  a  book  which  gare  U8 
pleasure,  nor  to  have  finished  readin§r  one  with  more  regn&t  than  tliii 
of  Mr.  Wallace's.  Books  of  travel  are  generally  wearily  prolonged  lAQd-log% 
with  details  of  uuitnportant  iadfleiita  and  tedious  dialogiiea.  Of  quite 
another  stamp  is  tlm  one,  Mr.  WaOaoe  has  been  for  eight  ye^ra  minutely 
exploring  one  of  the  most  unknown,  moat  distant,  and  yet  mo«t  interest- 
ing portions  of  the  world,  and  he  haa  written  u«  a  romance,  which  i^,  never- 
theleasj  plain  matter  of  fact,  of  its  naturnl  hii^tory.  *  If  we  had  only  space 
to  give  a  number  of  extracts  from  the  work,  we  should  be  able  to  do  tlii 
author  some  little  justice;  as  it  is,  we  can  barely  give  the  rudest  out2iite 
of  one  of  the  moat  fascinating,  and  withal  important,  eontributionj  to 
physical  and  biological  knowledge  which  has  for  some  years,  at  least,  besii 
published.  The  author — who  we  may  mention  brought  home  from  ths 
MalayRn  Archipelago  nearly  120,000  specimens— has  of  course  given  very 
graphic  accounts  of  the  general  features  of  the  myriad  of  islands  thtoogk 
which  he  travelled,  of  the  natives  and  theit  habita,  of  the  cokmists  nl 
their  kbours,  imd  so  forth.  The?e  descriptiona  nuike  up  the  great  \m& 
of  two  handsomely  illustrated  volume.-^.  But  it  is  not  to  them  we  wooM 
refer  especially,  but  to  the  very  admirable  manner  in  which  Mr.  Wallte% 
uniting  the  philosopher  to  the  observer,  has  geuemlised  on  the  fncti  pet- 
sented  to  him  during  his  researches.  It  is  uiihappily  too  much  the  tm 
that  travellers  think  they  have  nothing  more  to  do  than  shoot  a  multztodl 
of  birdsj  and  collect  a  quantity  of  insects,  and  then  send  them  botiiend 
describe  them.  It  m  from  this  impression  that  writers  of  books  of  trawl 
produce  such  dry  and  useless  volumes.  What  Mr.  Wallace  haa  doQ% 
however,  will  render  his  work  not  less  significant  as  a  contributacm  tD 
physical  geography  than  it  is  attractive  as  a  well  written  record  of  a  re- 
markable exploration.  The  joint  originator  of  the  Darwinian  theory,  in 
examined  both  the  human  tmd  the  animal  productions  of  the  wonderfal 
group  of  islands  he  visited,  and  his  study  of  them  has  led  him  to  a  conduAOi 
of  the  highest  interest  to  naturalists  and  geologists.  He  has  estAblishedi 
distinction  of  origin  and  association  between  the  component  parts  of  tb« 
Arcbipelfigo.  Without  the  good  niRp  whieh  accompanies  the  TolamtV 
we  could  not  explain  the  direction  of  the  line  of  division  which  Mr.  Walliff 
hiys  down,  but  we  may  state  it  genersUy. 

Prom  a  series  of  carefully  taken  soundings,  Mr.  Wallace,  following  \xf 
Mr.  Earrs  enquiries,  has  shown  that  the  large  islands  on  the  Asistic 
dde  are  separated  from  Asia  by  a  very  shallow  ocean :  he  has  found  that, 
similarly,  New  Guinea  and  its  group  are  separated  from  Australia  by  a  ooj- 
responding  shallow  eea ;  but  he  has  seen  also  that  these  two  halves  as  it 
were  of  the  Archipelago  are  separated  from  etich  other  by  com  para  tivelj 
deep  water.  From  this  circumstance,  and  from  a  comparison  of  the  Dstun) 
products,  nnd  from  a  study  of  the  resemblancea  between  the  fauna  of  Asii 
and  the  north-western  Malayan  lalands,  and  of  the  Australian  fauna 

*  "The  Malayan  Archipelago,  the  land  of  the  Orang-utaa  and 
Bird  of  Paradise  :  a  Narrative  of  Travel ;  with  Studies  of  Man  and  jS'atu 
By  A.  K.  Wallace.     2  vols.     Macmillan,  1800. 
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of  the  muth-ensiem  isliindA,  he,  we  tMnk,  nUiiKtonty 
ptxjpontiou  that  the  Austno-Mahijraa  divuioti  belaitgji  to  tlie  now  iil^^|^*yfi^*>^^ 
hut  originally  vagt  oantinent  of  PolTncoiay  while  the  Indo-JkUlAjan  lecticni 
U  A  detached  portioo  of  the  coBtiDent  of  Asia.  The  aune  lioe  of  denuut*- 
tion  does  not,  Mr.  Wallace  admits,  appW  to  the  lower  "»t*i**T^  and  man,  hut 
the  human  line,  to  to  «peak,  so  closely  eonesponds  to  th«t  for  the  animals^ 
thftt  the  dividon,  «ij8  the  author,  ^*  Is  on  the  whole  almoat  aa  well-defined 
and  strongly  contiaated  a»  in  the  correq)onding  Zoological  difiaion  of  thA 
Archipelago  into  the  Indo- Malayan  and  Austro- Malayan  region^'' 

appendix  to  Mr.  Wallace^a  work  contjiina  a  short  hut  uaefol  aoomni 

[the  meflanrements  of  the  Malayan  cranium,  and  a  still  more  naeful  list 

•  hundred  and  aeTenteen  wordtf  aa  they  are  found  in  thirty-three  different 

lagea  of  the  Malay  Archipelago.     In  conclusion,  we  would  aay  of  thia 

rk,  that  it  is  a  hook  worthy  to  be  placed  between  Lyell's  PrindpU^  and 

rin*a  Origm  of  Specie^  for  it  is  an  application  of  Uie  ptinciplet  laid 

in  these  two  standards  of  Eng^Iiah  biological  philoeophy. 


THE  BRITISH  ZOOPHYTES.* 

the  numerous  general  treatises  on  natural  history  subjects  which  have 

of  late  years  issued   from  the  press,   this  one  of  the  Rer.  Thomaa 

icks  U  unquestionably  the  most  compreheaeire  and  iDteiesttng  aa  it  itf 

in  to  be  the  most  populnr.     And  when  we  tise  the  term  popular,  we 

that  the  work  is  one  which  eTer)'one  connected  with  natural  history 

its  must  poft^eas— the  student  must  have  the  book  for  the  purpoaet  of 

lence,  and  the  amateur  will  make  it  hid  companion  to  the  aea-shore. 

is  a  singular  fact,  but  it  unquestionably  is  a  fact,  that  there  is  hardly  a 

up  in  the  whole  animal  kingdom  so  thoronghly  well  understood  as  that 

the  Hydroid  Zoophytes,  and  yet,  till  a  few  years  ago,  when  Professors 

ly  and  Allman  and  Mr.  Hincks  dcYoted  themselves  to  its  in  ^vHtigatioa, 

a  class  concerning  which  our  knowledge  waa  represented  by  '*  a  rude 

undigested  ma^  "  of  statements,  which  were  certainly  not  in  half  tho 

facts.     Now,  the  morphology  of  this  body  of  Cculeuterates  is  eo  well 

wn  that  the  class  may  almost  be  said  to  be  best  ondetstood  in  the  whole 

mal  kingdom. 

two  handsome  volumes,  Mr.  Hincks  has  gireu  us  a  general  introduction 

the  biology  of  the  Hydrozoa,  a  minute  account  of  all  the  Britiah  species, 

a  series  of  illustrations  covering  about  seventy  8vo,  plates,  and  em- 

about  300  carefully  drawn  figures.     Altogether  the  treatise  is  an 

,ustive  ooe ;  it  embraces  evenrthing  that  is  known  au  to  the  general 

ral  history  of  the  class,  and  it  contains  elaborate  descriptions  of  the 

logical  characters,  distribution,  habits,  and  habitat,  of  every  known  Briti^th 

es  of  Hydroid  zoophyte.     The  opening  chapter  on  the  general  natuml 

ry  gives  an  excellent  sketch  of  the  peculiar  relationship  which  exists 

ween  the  poIyp'StaUc  and  medusid  or  gonozoid,  and  tho  development  of 


'A  History  of  tho  British   Zoophjrtes.** 
rols*  London :  Von  Voorst,  l&<i9. 
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By  Thomas  Hincks,  B.A, 


the  plauiilA  19  reiy  clr^arl?  stated,  aVundaoi  notes  aeemupanyiag  llii»  pat 
of  tlie  wurk,  ntid  HUpplving  rvferences  to  td\  tboM  aoiuofti  firutu  wiiicb  CIm 
reftdef  mwy  seek  fnrlhor  details.  Then  follows  the  plan  of  t«bulfir  tarwtf^ 
ment  employed  in  diagiio^ia.  Thid  ia  nn  annlyliefU  key  on  tbo  dte;litil«Mitini» 
moth od— ant  Cmsnr  aut  nulltw —'which  Iiab  Uen  found  to  naeAtl  ia  iW 
identiticatioii  of  apecica ;  the  primary  divisioti  of  the  ^rmups  bf intr,  how* 
ever,  into  t^vo  st^ttions,  Athecata^  in  which  there  )*  a  polypmrr  bul  thsf* 
Aro  no  true  calycle«,  and  'fhet'vphora,  m  which   tm  prnv^fiL 

Tlioae  who  nrp  already  slightly  fojiuliar  with  the  \l  gUd  ts 

find  that  Mr.  Hincks's  terminology',  while  it  oc^^ord*  in  vdl  ^sm^Uv^  pu- 
ticulais  with  that  adoptt^d  by  Profe-Hflor  Huxley»in  hi*  'H)c«ftiiic  Ilytlroiod." 
ia  oevertheleM  a  briefer  one.  Iiidt>cd  it  consista  of  about  twenty  l^tm*  h 
«llf  and  tbe$«  are  very  tersely  deilncd  by  the  author.  Thrt  cb*pt«r  on  Ha 
principles  involved  in  the  classidcation  of  these  or^rani^ms  is  q  vory  r«n«fa] 
crititaam  of  the  news  of  other  writers,  and  an  iirowal  of  tho  nutlior^ai 
opinions.  Hon?,  Mj:.  Hiacka,  accepting  Professor  flreene's  eut] 
Profeaaor  Huxley's  method,  objects  to  this,  and  j;ivea  very  distinct 
for  60  doings  and  it  ir  cnrioua  to  observe  that  the  method  of  c]A»9ii!< 
really  adopted  now  by  Professor  Iliixlfy,  is  that,  or  very  neiirly  th 
Mr.  Hincks  proposes.  Indeed,  the  reader  who  will  take  up  I 
Huxley's  work  on  classification,  and  compare  it  with  Mr  Hiucka's  sxii .  -:  . 
will  find  that  in  great  measure  the  ideas  of  the  latter  havo  boen  uirr.ixi  .^ 
in  anticipation.  The  three  orders  of  Hydrozoa  adopted  by  the  Itto  natuiato 
may  he  thius  compared  tabularly : — 

HrDROKOA. 

Ortl  t  f  ^y'^*''^'^'^®?  Siphonophora,  Diacopbora. — Hnrcies. 

1  Ilydrophora,  Siphonophoni,  Discophom. — Ilvxi^y. 

Wo  have  one  word  to  aay  in  concluding  our  notice  of  thi^  beAutiftil  wri;, 
and  that  refers  to  the  plates.     Two  editions  of  tije  work  have  bectn  iit^ticff  #«• 
multaoeously :  in  one,  the  plotw  have  all  the  fidelity  and  arlittlic  ex 
which  wa»  to  have  been  expected  from  the  conjoint  labours  of  Mr.  Hi  r 
Mr.TutfenWe^t;  in  thootiier,a  cheaper  edition,  the  plates  hnvtOM't^n  pi 
what  ia  known  as  "transfer,"'  hence  the  ill u:?t rations  doinjugticp  t^j  tlv 
Motives  of  economy  on  the  part  of  the  publisher,  we  presume,  art^  lo  bUtiM 
for  this,  but  we  should  imagine  it  was  not  done  with  the  conacnfc  of  U» 
author.     Neverthele»*>,  the  illustratioas  are  efifective  and  truthful,  and  tLf 
whole  book  is  really  above  praiee. 


VEGETABLE   TEItVK JLULi  V/ 

TUST  as  animal  teratology  affords  us  a  clue  in  many  diflicult  qua^tionn  of 
W  morphology,  so  does  vegetable  teratology  afford  a  key  to  the  laws  of  the 
homologies  of  pknta.    Or  at  least  bo  it  ought  to  do.    Dr.  Moaters  thmk» 


•  «  Veget4iblo  Teratology  :  an  \ 
\m\ifL\  conwtructiou  of  IMant*,"    li 
Hshed  for  the  Hay  i^ociety  by  R.  i 


s,  M.a,  FX.S.     Pub- 


miuv<  it  in; 
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tbat  its  importance  in  this  particular  can  bardl y  hr-  oTcrrated,  or  ebe  he  would 

not  have  given  us  so  large  a  volume  as  that  thi*  Bat  Society  has  juat  iasned. 

But  we  are  disposed  to  join  issue  with  hioi  in  this  proposition^  in  so  far  «a 

"le  word  tpratolopy  is  applied  to  the  study  merely  of  the  charac(«ra  of  monster 

fme.     We  are  distposed  to  think — and  in  doing  eo  we  merely  follow  WoM^ 

Hbom  Dr.  MasteTs  so  much  admires — thut  the  whole  solution  of  probleBia  in 

retable  mm-phology  is  to  be  sought  in  the  cuxefitl  atudy  of  derelopmeBt* 

the  procewea  of  evolution  be  watched  in  abnormal  &a  well  a«  normal 

icturca,  doubtless  much  light  will  be  thrown  on  the  comparative  anatomy 

plants.    But  till  this  is  done  we  despair  of  any  useful  Tesulta.    Tbe  book 

fore  us  is  a  most  comprehensive  accumulation  of  teratological  fjcta,  well 

iged,  but,^ — and  we  hope  Dr.  Masters  will  excuce  our  exprettiog  as 

inion  somewhat  strongly  on  the  point, — the  question  of  the  deTe]o|iiiieiit  of 

lonstroaitiea  has  not  been  at  all  sufficiently  dealt  with  by  our  svtbor^  mmI  Cor 

Lis  reason  we  think  his  otherwise  most  valuable  laboun  lofle  mBeh  of  Hmot 

iportance. 

As  old  students  of  the  Schleidcn  School,  we  casdem  oor  dinpfwiJitipeBl  al 
iding  how  summarily  the  author  disposes  of  the  relatioa  of  aadal  to 
In  the  development  of  planta,  for — we  may  be  behind  the  migt  Is 
so — we  do  imagine  tbat  there  b  more  in  this  distinctlofl,  m  9k 
In  evolution,  than  Dr.  Masteia  seems  wiQing  to  adiMl.    SlQl 

us  is  an  able  treatise,  remarkably  well  wiitlai 
most  for  niany  years  be  considered  as  the  book  of ; 


FOB  DARWW,* 


[OME  of  the  shallow  '^  dinneMibfe  "* 

Darwin  s  theory  of  Nstural  SdeclMi  w^htbl^^tfftmditf 
XDdticed  to  take  up  this  book  of  WtSLef»  and  jw*  Mk  d  ft 
they  would  undentand  it,  koi  m  ffitmm  iAtt 
mr  utter  incapacity  to  form  a  jndgBMBl  oa  •  mIJscA  m  fail, 

which  such  an  amount  of  latiieBte 
te  work  before  us  a  weU4mowii 
ion  of  one  claat  of  the  whole 

fruit  of  a  number  of  patieat  and  pua^biiui$^kmrm^m§m 
ivelopment.    Bin  oljeet  in  iiHanifiriiif  1^  lamidMa  wai  to  yuL 
'a  views  to  an  eadieiBdy  aeftsa  Hat.    lia 
he  shows  that  under  Um 
id  thai  without  it  it  was  qaita 

forms  to  others.     Pariiapa  tka  bmhI 
the  whole  range  of  zoology  Sa  Um  alndy  of  tka 
praaenta  us  with  so  many  appafcsti  irruguhmtim  and  m 
It  Barr  MitQer  has  given  aa  aaunataaacoaat  of  tfca  •MlmioBnf  aaadf  ill 


Facta  and  ArjfnaNBki  iar  DuwmJ* 
the  Author.    Traadatod  finin  tka 
Ion :  John  Monayi  1869« 

Of 
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the  types  of  CrustAi^eRf  with  nn  observation  of  minute  detjii)  and  ftdoTettnlnif 
of  little  pointe  of  evidtence  worthy  of  Mr.  Darwin  himseU.  He  baa  sbowo  Ii9« 
the  law  of  natural  selection  is  the  only  one  whicli  makes  chaos  order.  TW 
Iwok  ia  illustrated  by  nearly  seventy  excellent  woodcats  intercalated  wilk 
the  text.  The  trnn*lfltion  is  exceedingly  clear,  and  Mr.  Datlaa  mutt  It 
congratulated  by  the  Dar^vinians  for  reproducing  so  tboroaghly  abb  I 
defence  of  their  principles. 


IIELIQU.E  AQUITANie^E.* 

riTIIIS  splendid  work,  which  is  still  in  proj^ss,  continues  to  be  of 
J-  hig-hest  interest  to  the  student  of  preliL-toric  Archieology.  It  ia  owrt 
luxuricualy  "got  up/'  and  the  illustrations  in  quarto,on  toned  paper,andbi1 
beat  atyle  of  French  lithography,  cannot  be  surpaMed.  The  first  of  the 
parts  on  our  table  treats  on  the  fauna  of  Cro-Magnon,  and  includes  a  mini 
account  of  the  skulls  tuid  bones.  The  plates  contain  tigiiroa  of  a  noml 
of  flint  implements,  of  some  remarkable  mortar-Btones^  and  a  beautifnl  fuB* 
drawing  of  a  peculiar  perforated  weapon  made  from  an  antler,  and  wboie 
use  is  certainly  problemalicAl.  The  second  pnrt  contains  the  desertptio!i  d 
tlie  Cro-Mag-non  skulk  and  boneti,  supplyiuf*  numerous  careful  mc^asiuvrnentk 
Of  ita  live  plntes  three  include  fig^ures  of  Hint  weapons^  and  two  are  exc«^ 
JTigly  pretty  landst apes  illiii^trating  the  Roc  dc  Tatftw  and  the  Chateau  da 
Eifzie&,  This  monoprRph  will  bo  eonjplcted  in  about  twenty  parts,  so  Uistit 
is  now  neai-ly  half  tinbhed.  IVheii  bound,  it  wiU  be  the  most  ekbonlv 
archccological  memoir  ever  piibliahed. 


now  TO  WORK  IN  THE  L.VBORATORY.t 

"lirE  quite  agree  with  Professor  Bloxam  when  he  saya  that  it  oft«   i 
''^      happens  that  students  are  kept  so  long  at  the  examination  of  (te   1 
t^tXA  for  individual  elenionts,  that  they  either  tire  of  the  subject,  orel«e  fitl   | 
t^recogniaethopTopertit'sof  these  elements  when  converted  into  salts.  Stirli 
a  system,  eays  the  author,  though   tearhiug  the  student  to  discover,  hi 
4^xample,  that  a  given  salt  contains  potassium  and  nitric  acid^  faiU  oiW  to 
instruct  him  that  these  constitute  sallpetrej  and  does  not  acquaint  biro  wiA 
the  appearance  and  olhoj-  properties  of  saltpetre,  by  observing  which  he  iwy 
be  »ure  that  his  analysis  is  correct.     This  i^  only  too  true ;  and  it  aftw 
happens,  as  its  consequence,  that  the  wrong  acid  and  bases  axe  united  in  tit* 
imagination  of  the  young  chemist^  and  thus  very  absurd  concluaions  anivvdl 


•  '*  RcliquoD  Aqultanicfp,  Contributions  to  the  ArcLfeology  and  PaliMO- 
tology  of  I'^rigord."  IJy  E.  Larfet  snd  II.  Christy.  Edited  by  T.  Rupert 
Junes.     London  :  Bailli^re,  Parts  8  and  0,  April  and  May,  18CJ>. 

t  "  Laboratory  Tenching;  or,  Progrciisive  Exercises  in  Practical  Chetnif- 
try."  Bv  C,  L,  Bloxam.  Professor  of  l^raclical  Chemistry  in  King's  Colk^fc 
London  :*  Churchill,  1809. 
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To  the  student  who  is  placed  under  a  sldlled  tearhor.  this  hook  of 
)fcs*or  Bloxam's  will  not  offer  many  (idvfintflgca.     But  to  the  nniftteur 

>ho  has  juat  fitted  up  his  own  laboratorr,  or  to  the  student  who  has  not  tho 

►npfit  of  a  ti^acher  of  oxpcricnco,  it  wiil  prove  im  iuvuliiRhh;  compiinion. 

htt  author's  twenty-three  years'  practice  as  n  dumomirator  i>f  Practical 
lemifltTj,  has  taught  liim  many  dtniee-i  which  are  of  great  Hervice  to  thoac* 

rho  have  not  all  aorta  of  apparatus  at  their  handH.  Gnu  of  the  first  things 
student    in    the    laboratory  should  learn,   is  how  to  be   able  to  make; 

nft'^,  and  this   Mi\   Bloxam's  work  teaches  him  to  do  thoroughly  aud 

Feet  u  ally. 


BRITISH  CONCHOLOGY." 


E  have  had  occasion  from  time  to  time  to  ofier  our  favourahliei  opinion 

of  the  dillerent  volumes  of  this  ysrork  tis  they  issued  from  the  pre5«si, 

id  it  i»  now  our  pleaaurahle  task  to  notice  the  last  and  foncluding  part  in 

book  now  before  us.     In  this,  the  fifth  volume,  Mr.  Jeffreya  carries  on 

18  systematic  account  of  British  Molltisfa,  from  the  naked  Molluscs  to  the 

id  of  the  Gflu<»leropoda,  the  Pteropoda  and  Cephalopoda.    There  is  little  to 

said  of  the  work   that  we  have  not  expret'sed  before.     The  descriptionjt 

very  full,  and  the  synonymy,  habitat,  and  tlistrihotion  are  very  fairly 

itcd.     The   illutitratjons    arc    numeroua — in   this  volume  extending   to 

ioi*e  thun  a  hundred  plates ;  but  we  cannot  say  much  for  their  quality. 

'hey  have  a  horrible  degree  of  Hatness^  w  hieb  gives  (jne  the  idea  that  the 

lell  has,  while  prescn-ing  its  outline,  been  "  sq^uashed  '*  into  one  plane  by 

>me  ingenious  process ;  in  some  in?«tflnces  this  ia  carried  to  a  degree  which 

iders  the  figure  useless  for  any  pui-pos©  aave  a«i  a  terrible  warning  to 

itural  history  artiwli*.     The  Suppleuient  contains  the  epitouio  of  a  number 

facta  and  notes  recorded  by  the  author  during;  the  course  of  publication 

the  work.     The  index  is  a  full  and  well-arranged   one,  and  the  hints  on 

>llecting  are  pmctical  and  useful.     It'  it  wen?  not  for  the  plates,  the  work 

»iild  be  one  of  the  most  convenient  and  portable  handbooks  in   our  ]an> 

lage. 


lULF-IIOimS   Vs'TTll  THE  STARS.! 

*BE  are  twelve  maps  accompanied  hy  explanatory  lotterpreaa,  and  ao 
arranged  that  any  one — be  he  or  she  ever  so  ignorant  of  astronomy — may 
idy  the  constellations  on  any  nit^ht  in  the  year.  As  the  author  says,  the 
sginner  in  astronomy  usually  purchases  a  set  of  ordinary  star  maps^  for- 


•_"  British  Concholo^.**    An  Account  of  the  Mollusca  which  now  in- 
ibit  the  British  Isles  and  tlie  surrounding  Seas.     Vol.  V,  Marine  Shells,  by 
Gwvn  JellVeys,  F.R  S.     London  :  John  Van  Voorst,  1800. 
*  '*  tialf-hours  with  the  Stars."     A  plain  and  easy  Guide  to  the  Knowledge 
of  the   Constellations.     True  for  eveiy  vear.     By   IL  A.    Proctor,   B,A.> 
•.RA.S.,  etc,    London  :  Ilardwicke,  1860. 
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gettmg  that  tuu  appeamncf^  of  tlie  sky  i^  constantly  sbifltaiigi  Kod  lkoii|^ 
such  limps  ebow  thi3  rulaiiou  of  the  several  constellAtiaiM  to 
they  by  no  means  show  thf.  po^itioa  of  the  stjun  on  any  pardcolu  ni^ 
Mr.  Proctor  may  exclAitu  with  Muliere,  yom  avotu  chtmpd  imU.  ctia.  He  hift 
coDstructed  his  caapa  for  evei-y  nigrht  iu  the  year,  and  by  the  employnMilef 
ordinan'  exi^resisioDs  uutejid  of  the  astronoimcal  ones  to  iodiciiie  tbe  poniat 
of  the  constellations,  be  has  managed  to  make  star^gaain^  not  only  a  *m\ 
but  a  most  ealiafftcton'  piireuit.  Wo  remember,  when  we  were  »Uidei 
working  out  the  etars  with  LnrJner**  books  ^  but  what  a  Inxuiysudii 
beautiful  series  aa  those  of  Mr.  Proctor^s  would  have  been  to  us.  W«* 
mend  thef^  maps  to  the  notico  not  ouly  of  intending  students  of  the  heir 
Yens,  but  to  every  one ;  for  every  educated  person  ought  to  b«  fani 
the  constellation.^.  Mr.  Proctor  has  done  a  great  deal  already  to 
astronomy  by  hi^  writings,  as  he  has  al^j  arhieTed  much  by  bisi 
investigations  to  advance  our  knowledge  of  the  heavenly  bodies; 
lD9t  work,  elementary  as  it  may  seem^  gives  bim  bis  greater  rictoiy,'^ 
'enabling  him  to  surpass  himself. 


CHEMICAL  CHANGES  OF  CARBON, 


*irK.  CROOKES  baa  in  ibis  volume  reprinted  Dr.  Odlin^'s  exe^Ml 

JjtL  lecturG.s  delivered  to  a  juvenile  auditory  at  the  Royal  Institutioii.   TM 

be  do  well  to  reprint  them  ?  VCe  think  not :  and  for  this  reason,  that  intfaur 

preaent  shape  they  do  an  inju.^ttee  to  one  of  the  most  accomplished  aiid#b- 

quent  chemists  of  the  present  ag-e.     The  lectures  were  given  to  a  number^ 

young  i>eoplc,  and  tlie  genenil  propoaitiona  laid  down  were  enforced  byabaih 

dant  exporinient,  and  by  the  rtdoptiua  of  a  colloquial  style  of  expreMioti,  whisk, 

of  course,  involved  tbo  employment  of  short  sentences  and  not  unfreqaeat 

repetition.     Now  experiment  cannot  be  reproduced  in  the  priAtiaj?  firaB, 

and  reiteration  ia  hanlly  pardonable  in  a  book ;  aud  yet  Mr.  Crookti  hai 

published  these  lecturer  as  they  were  given — with  the  repetitions  and  wttfaoal 

the  experimentfi.     We  ourselves  have  read  the  lectures  with  tbe 

interest  and  plefit^ure,  and  hiive  been  aurpriaed  at  the  way  in   wbicb, 

Odling  got  over  the  great  difHculty  of  explaining  abstract  princ  iples  to 

people.     Hut  wu  Imve  heard  others  condemn  tbo  l>ook,  and  we  cai 

stand  that  this  condemnation  18  owing  to  the  eircumstaocea  above 

to.     On  the  whole  we  are  diqxx^d  to  think  that  the  l>ook  will 

great  service,  but  we  cannot  help  thinldng  that  it  is  rather  unfair 

part  of  some  of  our  ••critical  "  brethren  to  blame  Dr.  Odlhjg  for 

of  composition.     As  oral  lectures  they  were  excoUent. 


tbe 


•  *^  A  Course  of  Six  Lectures  on  the  Chemical  Changes  of  Carlion. 
W.  Odlinjr,  M.B.,  RRS.  l^»printed  from  the  ChetniatJ  Xcwm;  with 
by  W.  Crookoa,  KIl.S.     I^ndon,  Longrauiu*,  1869. 
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GEOLOGICAL  CHIPS,* 

EIRE  is  not  much  in  tlie44i<  assays  that  has  not  uppearcd  io  a  hundred 

dilFeivnt  forniB  before.     To  some  writers  a  few  llicts  are  like  the  Vita 

ghh<»  in  a  k»»l«?.idoscope.     They  pliw©  them  together  to-day  to  make  one 

>k,  and  then — ahaking  up    the   kaleidoscope — they  put  them   together 

anothei'  fashion  to-morrow,  and  thus  they  make  another  book,  and  so  on. 

^e  arc  rather  opposed  to   this  sort  of  thing,  and  we  find  it  very  prevalent 

loag  a  few  Individ iial-i,  wlio  have  ft  penerul  knowledge  of  some  branch  of 

\vnc6f  a  keen  perception   of  the  guUibllity  of  the  public,  and  ft  certain 

iwer  of  sketchy  writing.     We  could  name   on  our  lingers  all  those  who 

lulge  in  this  i»pecii>s  of  marmfiMituro  at  the  present  moment,  and  we  are 

ry  to  think  that  Dr.  Page  is  griulimlly  getting  into  tlioir  orbit.     Wo  hope 

►t,  for  hia  sake ;  for  once  a  ecientilic  man  falls  within  an  attraction  of  that 

id^  it  ifl  indeed  facilii  deacmmts,  but  very  dillieult  to  regain  his  former 

ijtion.    There  w  only  one  chapter  in  this  b<3ok  which  at  all  descrres  any 

rtice,  and  thi«,  which  is  eutitlc'd,  "A  Forgotten  Chapter,"  is  not  by  tha 

ithor.     It  is  ft  quotation  from  Vorstcgan's  ''  Restitution ''  and  is  fidl  of 

kt«rest,  since  it  shows  us  liow  much  wa«i  known  of  gt-ohigy  in  the  yejir  of 

1605.     The  other  '*  chips*'  are  mere  ^havingSj  and  we  can  only  hope 

Dt.  Page  will   employ  hi^   literary  "  plane  "  to  better   purpose  in 


WHAT   IS  MATTER  ?t 


IHE  author  of  this  work  put^the  old  nerer-sfttisfnctorily-auswered  questitra 
What  ia  matter  I-'  and,  m  far  as  we  can  gttther  from  hia  stat»*ments»  his 
ii,  that  what  is  called  matter  it*  simply  forci\    The  ease  is  one  which — 
fiur  as  any  evidence  yet  urged  upon  it— ii*  abHolutely  impossible   to  be 
ided  upon.     The  testimony  supplied  isj  of  course,  only  the  evidence  of 
fleii8«*a.     In  other  w^ords,  we  are  cognisant  of  phenomena.     Force  and 
itter  are  bnth  terms  which  refer  to  an  abstract  stibHtratum  which  is  only 
rin«  taphysical  entity.     We  admit  the  phenomenon,  and  somo  of  us  explain 
by  feaying  it  ia  nmtter  operated  on  by  force  j  others,  that  it  i.-*  simply  force 
iting  on    foi'ce ;    whilst  a  third  says  it  is  matter    exhibiting  its  pro- 
perties.     If  wo   muHt  hiive   an  abatract    gomelhing^   let  it  be   force   or 
itter;  it  is  impris^ible  to   conceive  of  both.     The  autlior  of  the  book  is  a 
>rdf  writer,  with  «onie  hi^jtorical  knowledge  of  his  subject,  but  who  is 
itly  ignorant  of  practical  i^cience,  and  wlio  nuikea  the  serious  bUmder 
reating  n  reliable  malhemalicni  argument  on  questiiuiable  scientiiic  facL 


"  Chips  and  Chapters  for  Amateur  and  Young  Geologists, 
re,  LL.I).     Edinburgh    ' ' 


t  "W'hat  18  Matter-' 


Bv  David 
15Uckwoo<l,  ISUO. 
Jly  An  Inner  Templar,    London  :  Wyraan  &  Sons. 
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POFITLAll   gCIEXCi:    HEVIKW. 


He  uliould  remember  how  Ilopkiua's  mRtbenialical  reii*i>iuijg?»  u  to  13m 
BolJdIty  fif  the  eartb,  have  been  demolished  Intely  br  M.  Debiun*?,  lut 
becRuse  thej"  were  unsound  a«  reasoiiinjris,  but  becmiso  the  data  tain  out  tn 
hare  been  inaccurate.  \Ve  would  nsk  An  Inner  Templar  nat  to  w«*te  im 
time  in  apeculation,  but  to  turn  to  practieal  sdence  iind  do  good  work. 


THE  OKIGLX   OF  THE   SKVSOXS.* 

Mn.  MOSSMAN  is  an  in^nious  compiler,  but  we  hare  a  verr  p«r 
opinion  of  hi»  GDipacity  ns  a  thinker.  In  the  present  work  h»  Bn 
clipped  with  di^riniinatinjf  j^ciasors  from  the  works  of  Lyell  and  C'roll,  aad 
has  produced  a  sort  of  general  treatise  on  PhTijical  Geogmphr,  in  which 
he  nttempte  to  explain  the  \ariftlrona  in  cliniftto  which  different  parts  of  tlw 
earth  have  experienced  in  GeoUi^dcal  epochs ;  by  supposing  that  the  inteniii 
forces  had  moHtlitied  the  earth's  fonn,  and  thtuj  from  certain  a^troni 
reasons,  thnt  the  tropicfl  hnd  expanded.  AV'e  have,  we  must 
"  lively  horror  "  of  philosophers  of  ibis  stamp,  men  who  qaietly  settle  iS 
the  great  problems  of  the  time,  in  a  few  moments,  with  the  aid  of  &  nilf 
and  pair  of  compiLs»«ies,  and  we  fear  tlmt  Mr.  Moaaman  is  one  of  our  iAf 
noiirf.  How  far  Mr.  Mobsman's  tropica  must  have  extended  will  be  evident 
to  those  who  read  Dr.  Oswald  Heer'a  account  of  the  fossil  planta  of  Gnett* 
land.  Arg-ument  is  uselesvs  in  dealing  with  writers  of  this  class,  who  c«M- 
deticendinjjlv  smile  at  the  Hpeculaliona  of  Lvell  as  being  at  least  pardooihU. 


77i<»  Analt^rif  of  Sound  and  Cohmr.  By  John  Denis  ^facdonahU  M-D. 
F.R.S.  London:  Longmans,  1804*.  That  m^md  and  colour  are  analogoai 
is  hardly  a  new  idea.  Nor  does  the  author  put  forward  the  idea  ta  % 
novelty-  He,  however,  urpres  many  nrpumcnts  in  support  of  tbcLr  analogTt 
and  illuMratea  hia  views  with  some  excellent  diagrams. 

The  Jloiue  I  Lite  t«.  Edited  by  T.  C.  Girtin,  «urgreon.  New  editido, 
Longmans,  1869.  AVe  never  read  such  unoiitipated  rubbish  a^  this  in  th« 
whole  course  of  our  lives.  It  abounds  in  inaccuracies,  is  written  in  an  awk- 
ward vulgar  style,  and  ifl  alto|jellier  m  dwcredituble  to  medical  j^nenco  tlitt 
we  are  surprised  to  eee  it  publi.'bed  by  the  eminent  firm  who  have  pal 
their  name  on  ita  title-page. 

7!ft#  Lawn  of   Vital  Force,    By  E.  Hauphton,  A.B.,   »LD.     Loodoo: 

Churchill,  l&Oi>.  The  author  writes  on  what  he  call*  Pbysiodynaraic  Then* , 
peulics:  we  have  no  idea  what  they  are.  The  reader  must  not  coufbuodl 
Dr.  E.  Ilauf^hton  with  ProfcMor  Ilftiiphton,  of  Trinity  College,  Duhliiu 
The  latter  is  a  most  distinguished  phyeiologist. 


•  "The  Origin  of  the  Seasons  conaidcred   from  a  Geological  Potnt  of 
\'icw;'    By  S.  Mossraati.     Edinburgh  :  Lhickwood.     1809, 
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Inm  and  Steel,  lij  Enut  Styffe.  Translated  from  the  Swedish  bj  C.  P. 
8andberg.  London :  John  Murray,  1860.  To  those  who  are  cngaj^d  in 
the  study  of  the  relation  between  the  minute  chemical  constitution  and  the 
physical  properties  of  iran  and  steel,  we  commend  this  Tolume.  It  is  pre- 
faced by  Dr.  Percy,  and  it  contains  some  very  valuable  records  of  experi- 
ments by  the  author  on  the  influence  of  phosphorus  in  cast  iron  and  steel. 

77i«  Birds  of  Sherwood  Forest.  Bj  W,  J.  Sterland.  London :  Reeve  and 
Co.,  1869.  This  is  in  great  measure  a  reprint  of  some  papers  which  appeared 
*  couple  of  years  airo  in  the  Field.  It  contains  matter  which  will  interest 
the  general  local  ornithologist,  but  it  can  hardly  be  called  a  scientific  work. 
The  author  shows  himself  to  be  a  patient  and  shrewd  observer  of  nature. 


SCIENTIFIC   SUMMARY. 


ASTRONOMY. 


1^  FA  YE  and  Mr.  StoM  oa  Oe  Trwmmt  of  Vtnm  m  17(Kl.--At 
*     (le  rAeiid*^iuie  des  ^iencea.  JaniurT  4,  1@II9»  M.  F«t«  ra 


tlieJ 
read  « 

which  pmctirftlly  involved  the  Assertion  that  Mr.  St«Mie's  re^ijcueaiioa  if 
the  ohBcrvations  of  the  transit  of  VeoiDA  in  1760  wm  of  little  valve,  M 
hairiDg^b  en  nntinpated  by  M,  Piiwalky*«  treatment  of  the  saqie  «ubj«ct  U. 
Powalky,  it  will  be  i^uiemUex^d,  determined  the  solar  parallax  to  be  9*^63^ 
from  a  re-discuAsian  of  the  transit  of  VeniM,  bawd  upon  more  acctirate  di» 
terminatiotts  of  the  lon^tiides  of  the  fttations  at  which  the  several  oheent* 
tkms  were  madp.  But  it  wa^  object^fd  to  Powalkj's  work  that  he  x«j< 
maojT  obdonatioDs  at  the  luoru  important  stations  for  reasonfi  'which  do 
appear  to  be  founded  on  any  legitimate  principles,  and  that  besides 
ing  very  few  dumtions,  those  he  actually  employed  are  repreaeoted  n 
imperfect  a  manner  in  the  residuala  that  Teij  Utile  weigte  can  W  stlidbed' 
to  the  result.  It  is  to  the  hopf^le^  ta^h  of  giTing  Impoitanee  to  the  remits 
of  Powalky's  labours,  that  M.  Fare  has  aet  himself.  We  mny,  bowev^ri 
conjrritlulat«  ourselves  that  he  has  done  so,  as  Mr.  Stone  has  been  led»  in  th« 
defence  of  hia  rase,  to  ^ve  n  Tery  able  exposition  of  the  rules  which  ahcnjil 
icuiile  the  mathematician  in  treating  obserrations  of  a  transit.  In  coonecti<» 
with  th45  comiug  transits  the^  rulea  are  of  the  utmost  importance.  Tlicy 
an*  laid  down  as  follows  by  Mr.  Stone : — 

1.  There  wexe  two  phenomena  of  internal  contact  which  wero  obMZfvd 
in  1709 :  tht^  8« dialled  real  internal  contact,  and  the  apparent  inl<^roil 
contact.  Theso  pheuowena  were,  in  the  tnuitdl  of  1700,  separated  rougUv 
by  about  ICs. 

^.  An  obaervatlon  of  an  apparent  contact  is  not  to  be  looked  upon  aa  la 
observation  of  a  real  contact,  Jind  vice  verm, 

8,  In  any  le^timat*^ly  conducted  invcMtigation,  the  nae  of  an  apparent 
contact  for  u  real  contact,  nr  vice  tersdf  must  lead  to  an  erroneous  valtie  n( 
ml^T  parnlliix  to  the  extent  which  an  arbitrary  change  of  about  IGa.  in  the 
incongmouH  observation  woxild  affect  the  final  result. 

4.  ir  ubiiervftliona  have  to  be  rejected  becA use  of  their  incompall"    ' 
with  the  pjfeneral  run  of  the  discue^'jon,  then  ever}'  such  rejection  enonu 
incrsiiHe.'*  the  preaumption  against  the  truth  of  the  investigation  which  w 
t[uire8  Huch  riji>ction. 

5.  The  ubHidute  necessity'  of  rejecting  one  ffood  observation  woald^ 


re  suiftiARy. 
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\  be  ooodustTe  erideoce  af^inst  the  trutii  of  the  deduced  value  or  the 
ic  of  the  method  applied. 
Jt  will  be  observed  that  although  these  rules  refer  5ip«cijUly  to  the  transit 
1769,  they  are  applicable,  with  but  »lif?bt  alteralion,  m  rales  for  the 
idancc  of  astronomers  in  dealing  with  the  obser^'ntion^  made  upon  the 
ining'  txiinsits.     The  last  two  are  lawa  which  tho«e  who  deal  with  ob- 

atioDf  nn  any  subject  whatever  should  bold  in  constant  rbmcmhrance. 
In  applying  thoje  rules  to  M.  Powalky'sca&oMr.  Stouc  proves  irpeiislibly 
t  little  value  can  be  attached  to  results  foimded  on  a  mode  of  treatment 
irregular  as  that  which  M.  I'<>walky  has  applied  to  the  transit  of  the  last 
ntury.  After  adducing  a  number  of  instAnoes  in  which  rules  •%  4,  and  5 
broken  through*  he  remarks,  '*  we  knew,  before  M.  Powalky'8  paper  ap- 
f  that  by  adopting"  diflerent  data  different  reaulU  could  be  obtained, 
hat  we  did  not  know  was  any  eau«o  for  these  discrepaDcies.  The  selectioii 
the  material  had  been  based  upon  no  intelligible  principle,  and  no  one 
been  able  to  reconcile  the  whole  of  the  durations"  It  i«  thtu  especial 
property  of  Mr.  Stone's  treatment  of  ibf?  subject  that  evcnf  observation  of 
dumtions  is  represented,  that  one  constiint  principle  id  u.^eJ  throu^'hout,  and 
that  the  truth  of  ihia  principle  ia  not  foiiuded  tiierely  upon  Mr.  Stone's 
opinion,  but  upon  the  way  in  which  at  every  atep  of  the  work  it  is  coniirmed 
reauita. 

The  Transit  of  Venus  in  1874. — Mr,  Proctor  statci*  that  the  places  at 
which  the  ingress  and  eg'reaa  of  Venus  will  be  modt  affected  by  a  pamUax 
duiinjj  the  transit  of  1874  are  situated  aa  follows  : — 

LAt. 

(i,)  The  place  at  which  first  internal  con- 
tact is  moat  accelerated  lies  in     .     . 

(ii.)  The  place  at  which  first  internal  con- 
tact ia  most  retarded  lies  in    .     .     . 

(lii«)  The  place  at  which  la^*.  internal  con- 
tact i«  most  accelernt^^'d  lies  in    .     . 

(iv.)  The  place  at  which  lii**t  intf^rnal  con- 
tact 13  most  retarded  lifs  in    .     »     . 


Lonf. 


39''  4o'  X.    143°  23'  W. 


44°  27'  S.       2(r  27'  E. 


fU^  47'  S.     IW  a7'  W. 


02'* 


48*  22'  E. 


These  places  are  separated  from  those  which  the  Astronomer  Royal  had 

iitiuned  (by  considuritii?  passages  of  Venus 'a  centre  in  place  of  internal  con- 

j),  by  3140,  920  2,  7t>4'5,  and  208  7  miles  resj^er  lively. 

f.PuutM.r,  ^fl\  /Votrfor,  andUw  Adronovwr  Rofjal tm Oie vomint^  TraudU. 

■ — ^The  views  which  have  hitherto  been  acct'ptud  respetliug  thp  treatment  of 

the  approacliin^  trauhits  by  the  method  of  ilurationf«,  and  which  we  quoted 

in  our  last  sumtnary,  must,  it  would  teem,  he  modilied.     M.  Puiscui  and 

Proctor,  having"  calculated  the  circumstances  of  the  coming  transits  with 

jference  to  thi*  method,  have  come  to  the  conclusion,  that  so  fur  from  fail- 

ig  totally  in  the  cjise  of  the  transit  of  1874,  it  may  be  applied  with  pi-eat 

Ivantage.     Mr.   Proctor  even  asserts  that  it  i^  better  than  thu  method 

funded   on    differences  of  absolute   time  in  the  occurrence  of  ingress  or 

as  seen  froni  widely  wpanitcd  stjitions.     In  a  note  on  the  subject, 

Lr*  Airy  expresses  the  opinion  that  M.  Puiseux's  researches  fail  to  exhibit 

le  method  of  duration  aa  superior  to  the  method  of  absolute  time  dif- 

srences ;  but  he  admits  that  the  former  method  is  one  which  it  is  dasirable 
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to  apphr  to  the  tnmit  of  1874.    Mr.  PMetasr's  figunn  arc 
fijivnt  from  lliose  of  M.  Puiseux  {who,  lilce  ite  Asttonotnc' ;  dealt 

with  the  pa»6a<:e8  of  Venus'^^  centre  in  place  of  iotemal  couit^ci^  v^i  \Xifj 
preeetit  the  meifaod  of  duimtiona  in  a  more  favourable  light  thftn  do  thoR 
which  M.  Puiseiix  has  obtained.  It  renudiis  to  be  seen,  howtjrer,  wWlwf 
the  difficulties  of  the  Antarctic  vovftg**  which,  ft:*  in  1882,  would  hnr»»  to  h 
undertaken  to  render  the  method  of  duration  fuUj  artti table,  will  deter  «v 
invelkn  and  men  of  Bcience  from  undertaldng  a  task  the  aataafactoij  eo» 
of  which  would  be  so  adrantageoua  to  the  caaae  of  astronawi^ 
If  it  be  true,  ab  Mr.  Proctor  states,  that  the  tran5it  of  187i,  wb« 
treated  by  the  method  of  durations,  will  give  absolutely  the  be*t  mMUn  ^ 
determining  the  gun's  distance  available  before  the  twenty-first  centunr,  *» 
need  scarcely  fear  that  ihi*  country  will  leave  the  fulfilment  of  the  tttk  ti 
other  nations.  Any  spot  in  the  trian^ar  space  between  Kerreies  laoi 
Crozet  Land,  and  Enderby  Land,  would  satisfy  the  requisite  conditii^rN  fm  i 
socitheni  station,  as  also  would  S&brina  Land,  AdeUe  Land,  and  V 
Land.  But  if  an  expedition  could  reach  Ebderbj  Land  itself,  so  imt^  » 
December  8,  the  observation  mode  there  would  be  the  best  of  all*  Tb> 
northern  station  should  be  near  Nertcbinsk  or  Tsitrikar,  in  Siberia, 

Mr.  Proctor  deprecates  the  sendinsr  of  expeditions  to  the  neij^hbourhood^ 
Victoria  Lnnd  io  1B82,  as  he  assorts  that  there  are  no  stations  thaw  it 
whit:h  the  sun  will  havo  an  elevation  of  10°  both  at  ingreas  and  i*ptm 
and  Mr.  Stooe  has  expressed  the  opinion  that  observatioiia  made  at  a  Im 
elevation  than  this  will  be  practically  valueless. 

Boubtleaa  these  matters  will  be  made  the  subject  of  fresh  inquiry  9$ 
transits  approach.     It  would  be  n  misfortune  if  any  misapprehenaioii  of 
circumstances  of  the  transit  should  lead  either  to  the  \<x«  of  favtMiitllto< 
portunities  for  observation,  or  to  the  dispaleh  of  expeditions,  prepaimt 
otherwise,  which  would  eventually  be  found  to  have  been  imsdireeted. 

Sohr  Actipit}/,^-Dunng  the  last  few  months  there  hare  been 
roarkable  evidencea  of  activity  in  the  solar  photosphere.  We  are  appi 
ing  the  epoch  of  maximum  disturbance,  and  already  the  formation  dt  lap 
spots,  eingle  or  clustering?,  indicates  that  we  may  look,  during  the  actiiil 
period  of  the  maximum,  for  manifestations  of  activity  at  least  equal  to  tbMv 
which  have  been  exhibited  on  former  occasions.  At  a  recent  meeting'of  tba 
Itoyat  Aettronomical  Society  two  enormous  spots  were  describ<Ml  and 
pictured,  one  of  them  by  Mr.  Biilder,  the  other  by  Mr.  Browning^.  The  dii- 
cusHion  which  ensued  lod  to  the  consideration  of  the  granules  wb«B 
nature  and  appearance  have  heen  so  often  dealt  with  of  late  years.  Mr. 
Huggina  pointed  out  that  it  is  onh'  in  the  neijfhbourhood  of  tb©  spots  thsl 
those  iiTegularitieH  of  form  are  to  be  noticed  which  have  led  to  the  COB*- 
parison  of  the  gjanules  to  willow-leaves,  straws,  and  so  on, 

A  cluster  of  spot*  measured  by  Mr.  Browning  on  March  7,  ww  fofinid 
to  have  a  length  of  97,700  miles,  and  a  brejidth  of  27,130  mU»s  Tht 
direction  of  its  length  was  as  nearly  as  possible  parallel  to  the  solir 
equator. 

Winjiecke*t  Shori-period  Comet. — This  comet  was  re-discoTered  on  April 
19  by  Winnpcko  himself,  at  Karlsruhe.  It  presented  an  appearance  closely 
resembling  that  which  it  had  when  first  discovered  in  1868  j  laxgfi, 
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and  faint,  with  slight  hlgns  of  nuclear  aggregation-    No  ImportAnt  obsorva- 
^OUA  have  been  made  upon  it, 

A'mp  ir/pf  of  Si^r-spectrunK — ^Fnther  Secohi  announces  the  di*covory  of  a 
fburib  type  of  spectrum,  which  13  presented  hy  certnin  red  stim.  With»ome 
slight  difterences,  this  spectrum  exhibits  a  cloee  relation  to  that  yielded  bj 
tJfte  flaiue  of  carbonic  oxide. 

Aurt^rtr  Barealei, — An  aci^ouat  of  tht^ir  recognised  asmciation  with  solar 
ActioD,  and  the  coincidence  of  their  occurrence  with  tha  recent  disturbed 
state  of  the  solar  photosphf^re,  the  auroral  displays  of  the  ninuth*  of  April 
and  May  last,  may  worthily  claim  a  plnee  in  a  numniarj  of  ustronomical 
erentSa  A  winpular  feature  waa  noticed  in  connection  with  the  aurora 
nrhich  was  visible  on  April  15  over  the  greater  part  of  North  America, 
Around  the  planet  Mars  there  appeared  a  vacant  gpace  beyond  which  was  a 
aart  of  "  glory  **  aurrounding  the  planet,  and  having  radial  bars  extending  to 
the  horizon*  The  moon  appeared  like  the  head  of  a  gigantic  comet,  the  tail 
being  composed  of  auroral  streamers.  During  the  continuance  of  the  dis- 
play telegraphic  communication  was  affected  to  a  remarkable  extent,  a  cir- 
ctinutance  which  is  now  a  recognized  concomitant  of  auroras. 

The  Voyage  af  the  "Jean  Bart,'' — M,  Fayo  has  suggested  the  astronomical 
aubjects  which  should  be  principally  considered  by  thoao  who  will  take  part 
in  the  *ix  months'  voyage  of  circumnnvigiition  which  is  about  to  be  under- 
taken in  this  vessel.    He  suggests  that  ub^ervaLions  should  be  made  of  thci 
ZodiacftI  Light  in  those  regicms  whfre  it  shines  more  brilliftntly  than  in  our 
Lfiw^n  latitudes.     Ho  points  out  that  it  would  be  advantageous  if  itd  contour, 
Wt^  portion  of  its  axis^  and  other  detjiils  of  its  mamfestntton,  could  be 
^M^iod.     Attention  should  be  given  also  to  those  dit^playri  of  shooting- e.tara 
^Hpch  correspond  to  mdiant  points  pituated  beyoud  the  "  circle  of  porpytual 
nip^J^rilion  "  for  our  climate,     Tlie  southern  constellations  ought  to  bo  ob- 
served ;  and  something  might  also  be  done  to  furnish  useful  iuformatioo  for 
the  astroQomen  who  will  take  part  iu  observing  the  transit  of  Venus  iu 
1874. 

An  Improved  Method  (if  Mountinfj  Findtrs. — The  had  adjustment  of  a 
finder  is  a  constant  trouble  to  the  obscrrer.  Profes»c»r  Piazzi  Smyth  wrote 
some  time  since  to  Mr.  Browning  ''  that  he  thought  srime  better  plan  fur 
mounting  and  adjusting  tinders  was  muc-h  required.*'  Acting  on  this  hint, 
Mr,  Browning  has  devised  a  new  «»d  aimple  mode  of  mounting  these 
auxiliary  tclescopea.  The  common  plan  is  to  have  the  finder  placed  in  the 
ov>ntre  of  two  rings  somewhat  larger  than  itself,  and  atlj listed  by  means  of 
three  screws  working  through  oiich  ring,  and  pressing  on  band**  which  senw 
to  strengthen  thn  linder.  The  great  objection  to  this  plau  is  theeomph'xify 
of  adjustments  depending  on  six  screws.  Aknost  e^jually  objectionable  is 
the  plan  of  having  a  moveable  '*  stop  *'  carrying  the  croi^s-wires.  Mr. 
llrowning's  plan  is  easily  understood  and  worked.  If  wo  consider  tbat  the 
axis  of  the  tinder  is  to  be  parallel  to  that  of  the  teleacope,  we  ^hall  see  that 
two  things  are  required.  First,  the  two  axes  must  be  in  one  plane ;  secondly, 
they  must  be  in  the  same  dinjclion  in  that  plane.  By  Mr.  Browning's  ar^ 
langement  each  of  these  requifcitea  is  adjusted  for  separately,  by  the  simple 
movement  of  two  screws  placed  oppijisite  each  other,  one  pair  of  screws  at 
end  of  the  findur  giving  the  requisite  motion  of  that  end  at  right  angloa 
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to  a  plane  pa5<flitig  tlirouc^b  the  fooA  of  the  telescope  iad  fh«  an*  t^! 
etinuld  hare,  tbo  other  givin<?  to  the  other  end  th«  Tei|iiiflitB  iiiolaa0i,dii«ali|^ 
from  or  towards  the  axis  of  the  telescope. 

The  FiantiJi. — The  planet  Saturn  will  be  vmj  farouiBbly  aktuaiod  fm 
ohfterration  during  the  next  quarter.  The  ring  b  now  nearly  oprn  to  in 
utmost  extent,  nud  thus  the  prospect  or  interesting  obsierratinns  ol  th«  daA 
mg)i,  and  of  the  diviaioDft  between  the  ring*,  h  favoarable.  It  is  to  b 
ncyfcicedf  however,  thnt  the  planet  ie  now  in  what  maj  be  term«id  tba  wiolv 
region  of  the  zodiiu*,  and  attains  but  a  small  elevation  Hl>o%'e  the  hocim 
when  on  the  nieriJiiin.  Mnr8  is  frraduallj  departing  from  our  «k»oa,  and  kii 
already  become  a  much  more  dillicult  object  far  ohservnlion  tliao  he  ww4 
few  months  ago.  Towards  the  end  of  the  quarter  Jupiter  wiU  Wiiiftb 
late  at  night.     Vcnns  will  be  an  erening  star. 

A  J>W  Theory  of  ths  Univene. — Mr.  Proctor  baa  recently  put  forward  • 
new  theory  respecting  the  arrnngement  of  the  stars  and  aebuhc.  Inamd  4 
looking  upon  the  ncbulip  a»  for  the  most  part  external  galAxiea  of  atan^  k 
considers  thnt  they  belong  to  our  own  eidei^al  wpHem.  Ho  diacMms  ^ 
reiiBons  which  have  been  commonly  urged  for  diiwriirtiiiy  the  nebula)  hm 
our  system,  and  shows  that  these  reasons  aSbrd  singular  eridcnre  in  Unm 
of  a  direct  association.  He  looks  upon  the  stellar  systom  as  boing  tar  mm 
irregular  in  it!*  dJBpnmti on  than  ha^  been  hitherto  suppoaed^  and  instiad  tf 
Tegar<ling  it  as  appmaching  in  general  to  the  shape  of  a  cloven  dlse»  to 
re^rarda  it  as  composed  of  an  almost  infinite  multiplicity  of  atreamfi,  hninii^n. 
and  clusters;  here  scattered  dispersedly,  there  more  or  leaa  aggregatMl^  m 
one  place  interlacing,  eli;ewbere  *'  bristling  upwards  ^m  tbe  general  lerel ' 
(to  use  Sir  John  HerscheVe  expression).  The  Mngellanic  clouds  he  Idoia 
upon  as  simplj  globular  aggregations  of  the  sidereal  and  nebular  cooipooeoti 
which  are  elsewhere  found  apart,  but  which  everywhere  form  but  qbi 
scheme. 

According  to  these  Tiewa  we  sec  few.  if  any,  external  universes,  thouph 
our  belief  in  the  exintence  of  multitudes  of  thesn  u  in  no  way  afFect*'ii.  (»o 
the  other  hand,  our  conceptions  of  tho  scale  on  which  our  own  galaxy  i* 
constructed,  of  the  grandeur  of  its  plan,  and  of  the  immenae  variety  in  tht 
forms  of  matter  which  compose  it,  seem  to  be  considerably  enbaoced  by  th* 
TiewB  now  put  forth  respecting  its  structure. 


BOTANY. 

A  nefff  Fragaria.— Mr.  G.  W.  Clifton,  of  Buffalo,  U,S,,  gives  {A% 
Katurntist,  June)  an  account  of  a  new  species  of  strawberry  which  has  hefll 
brought  from  Jalapa,  Mexico,  Iwrt  autumn.  It  i?  known  in  Michignn  as  thf 
Mexican  Ever-bearing  Strawberry,  and,  according  to  most  reliable  testi- 
mony, it  deserves  its  name.  From  early  June  into  October — indeefl  so  loo^ 
•a  sunlight  has  strength  to  ripen  berries— it  is  busy  in  putting  forth  (nA 
flowers  and  maturing  fruit.  It  is  hardy  and  exceedingly  prolific.  Ita  ftoM 
is  large,  firm,  fragraDt^  sweet,  and  exquisitely  flavoured.  It  belonipa  tO  t^?* 
section  of  the  genus  which  bears  its  achenes,  or  carpels,  superficially  oq  tht 
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MepUcle,  and  is  diRlinrrui^lK^d  fnmi  nil  its  coDgeners  hj  its  diclintomoiia 
Ikem  And  racemose  flowore, 

I  Th*  Boi4my  of  Shetland, — Mr.  ^yc^ander  Cbriatie,  wbo  has  be  n  lately 
■I  an  excimloii  to  Hlietlnnd,  ^vm  an  account  of  his  r)b»t;rration  of  the  flora 
b  the  Kdinhiirgh  Botanical  Society,  April  8.  }le  stated  that  he  h^id  b«>en 
kabled  to  add  twenty  B|>ticie9  to  the  list  of  plants  contained  in  Edmon6ton*a 
Pfarw  0/Shtdand.  The  papc'r  was  illiKstrftted  by  dried  specimpns  of  the  planta 
■Dll^ettHl,  and  idao  epeciuiens  of  the  principal  rocks  of  the  diiferent  islands. 
I  The  Botanical  Prize  of  the  r/t/rrmaceutical  Sttcie/t/.— The  prize  for  1870, 
BHiBtin^  of  a  silver  niedftl,  is  offortd  ftir  the  best  h«rbarium,  cjIIgcUhI  in 
■Impart  of  the  United  Kinfrtlom,  between  the  first  day  of  May,  18t50,  and 
Hie  first  day  of  June,  1870 ;  and  should  there  be  more  than  one  collection 
bofae8ain<r  such  an  amount  of  merit  as  to  entitle  the  cx>llector  to  reward,  a 
■Bcond  prize,  conristing^  of  a  bronze  medal,  and  also  ceilificatea  of  mir^rit,  will 
mm  giTeo  at  the  discretion  of  the  council.  In  the  event  of  none  of  the  col- 
■ctioM  poBPflwing  such  an  amount  of  merit  sts  to  warrant  the  council  in 
bfrarding  medals  or  certificntes,  none  w-ill  be  given.  The  collections  to  con- 
pst  of  flowering  plant*  and  ferns,  arrangred  according-  to  the  natural  system 
■f  De  Cniidnlle,  or  any  other  natural  method  in  common  use,  and  to  be  ao- 
kmponied  by  liay,  arranged  according  to  the  same  method,  with  the  species 
itaaibered. 

f  J%0  LartfeM  Diameter  of  Trce-inmks. — It  ia  a  curiona  fact,  if  it  be  a  true 
ke,  tbat  (aecordinpf  to  a  paper  by  Mus»et  before  the  Academy  cf  Toidouae) 
■M  large  trees  of  St.  Cloud  hare  the  widest  ports  of  the  trunk  always  in 
pi  «Mt  •lk^  west  direction. 

f  SytHdittavum  Bt4»ny, — So  much  valuable  ^cientiQc  work  is  done  in 
Horway  and  Sweden,  and  ri  little  is  known  to  Knj^liub  naturalists,  that  we 
pould  call  particular  attf^ntion  to  a  series  of  reprinta  of  the  scientihc  labours 
lif  Scandinavian  naturalifelH  now  bein^  publiabed  by  Dr.  Liitken,  in  the 
American  Na^trali*t,  The  following  quotation  refers  to  the  papers  which 
tecently  appeared  in  Friei  Jottrttaluf  Botawj  : — Amon^  the  papers  published 
in  the  Botanij^e  NotiM'r,  \m7  and  'tW  (edited  by  Prof.  Th.  Fries,  at  Upeala), 
I  must  cite  Professor  Anders^on"**,  on  the  genua  Salix,  and  es^pet  ially  its 
northern  species ;  Br.  Gufs'  description  of  the  flora  of  the  West  Indian 
inland,  St.  Harlhelemy  ;  Sir.  Mof^'«  valuable  observations  on  the  iuHuence 
of  the  different  mineralogical  conf*tituenta  of  the  soil  upon  the  variation  of 
plants ;  severed  papers  on  the  Scandinavian  spueiaB  of  CaUitriche^  Jtmet  and 
Vhrtfeet,  Notnice-Uchefiolofjiva^  and  other  geodeaical  contribuliouB,  among 
which  i>ome  obserrations  on  the  vtu-iation  of  the  part**  of  the  cone  in  the 
common  Pinm  abies  should  be  parlicularly  noticed  by  botanists  and  palfeo- 
pbytolufriste.  In  every  volume  of  this  highly  esteemed  journal  a  complete 
annual  list  is  given  of  nil  botanical  papers  published  in  Sweden,  Noi-wey, 
and  Denmark. — American  NaturaliKt,  June. 

Appmnlmemt  of  Dr.  Trimt*n  to  (he  BtHiak  Jfui^Jin. — Dr.  Henry  Triraen, 
F.L.S,,  bus  been  appointed  assistant  in  the  Botanical  Deparbnent  of  the 
British  Museum.  This  appointment,  though  oifering  great  opportunity  for 
botanical  inveRtigation,  wiilulrawa  its  holder  from  medical  practice.     Dr. 

I     Trimen  in,  however,  permitted  to  retain  the  Lecture&hip  on  Botany  at  HL 

I      Mary's  Hospital, 

t 
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Florai  AhmormaHim, — At  a  reeent  meetiog  of  the  Nntutal  Htalorj 
of  tlid  Literuy  Mid  Pbilosopliical  Society  of  Manciiester,  »oaie 
devUtiooft  ^m  tlie  tmul  form  in  plADta  were  exliibited.  \lx.  SidebaUum 
exliibited  some  very  fine  spikes  of  CMa  Crelica,  but,  instead  of  the  bri^ 
yellow  flowers,  thoy  were  apetalouA.  He  atatod  that  he  had  grown  a  nimW 
of  plants  from  Be«d  produced  from  the  ordinary  form  of  plant ;  tbey  tfativ 
up  fine  spikes  of  flower  budd,  and,  as  they  appeared  a  long  time  in  oofBUf 
Into  flower,  he  had  examined  them  and  found  all  without  petalj,  aonit  «( 
the  8pike:9  being  in  seed. — Rev.  J.  K  Vize,  M.A.,  forwaztied  a  epika  of  Ite 
common  Plantain  (Piantoffo  rmtj^r,  L.)  wbicb  had  biiiticated  finom  thamiddli 
of  the  iDfloredcence^  each  portion  producing  perfect  frtiita. — Amongskofbr 
vegetable  monstro«itiea  mentioned  waa  that  of  a  dandelicxtt,  which  Mt.  Hust 
had  collected  somo  time  ago,  having  leTeral  scapes  united  so  as  to  iotm  * 
angle  flat  ribbon-like  stalk,  crowned  by  the  various  involucres,  more  or  lc« 
blended  together. 

The  Natural  History  and  Chemistry  oftJui  Ground  Xui  {ArachU  Hypvp^M^, 
— ^A  monograph  on  this  subject  appears  from  the  pen  of  Ilerr  F.  A.  Fludd^ 
in  a  recent  number  of  the  Pharmaceutische  Zeitsckrift  /Or  JJadschiand^ui 
is  thus  abstracted  in  the  Chemical  Xeivi  of  June  11  : — The  fruit  is  kooviv 
in  Koglish  tanguai^e,  ns  ground'Qut,  earth^^nut,  pen-nut,  and  matulla-fitti; 
in  French  as  nrachide^  or pistache  de  terre.  The  plant  which  yields  this  fak 
id  a  native  of  tropical  and  sub-tropical  region?,  and  belongs  eepedallj  ti 
Africa.  The  average  weight  of  the  seeda  contained  in  the  fruit  and  bsirai 
of  the  oil  is  t)-5  gnu.;  they  yield  from  38  to  oO  per  cent,  of  oil,  which  cob* 
fdsts  of  a  mixture  of  glycerine  compoanda  and  three  diflerent  fatty  acid»— 
orach inic  aciti,  C\t,ri,,/>^,  fusing  at  75^  C. ;  hypogceic  acid,  Cj^H^^Oi,  fttam? 
at  35*  C, ;  and  paluiitinic  acid,  CjoHj^O^,  fusing  at  02*  C.  The  eeeda  coft- 
tain  38-85  percent,  of  protein  compounds,  13*87  per  cent,  of  woody  ihra^nd 
7*16  per  cent,  of  gum  jind  ?ugar. 

A  new  kind  of  Cotton  caUed  Bttbuy  ia  now  being  extensively  cultivated 
tht.'  Philippine  Islands,  through  the  exertions  of  a  missionary*,  Father  Vam 
The  tree  which  produces  it  is  of  very  large  eijte ;  it  begins  to  yield  in 
fourth  year:  after  the  tifth,  it  hoa  generally  attained  the  thickness  all 
mail's  body-    Its  pods  measure  from  three  to  four  inches  ;  a  hundred  of  i 
will  make  up  tliree  pounds  of  cotton,  which,  cleansed,  are  paid  for  at  thi^ 
Tiite  of  nine  piastres  (45  fr.)  per  hundred  weight. --See  Lmid  and  IfWer  sad 
(lania  di!  hs  CtiminoA  de  kicrro, 

Jftjlumcc  of  Artijicial  Li^hi  in  dcvehpittff  the  gretn  colour  of  HatUt.- 
papiT  demonstrating  this  was  recently  read  before  the   French  Imi 
Society  of  Horticulture  by  M.  Rivii>re.     The  following  account  of  an  ex- 
periment made  by  Ermens  ia  q^uoted  from  a  contemporary  ; — Having 
some  roots  of  endive  in  one  of  the  cellars  where  plants  are  preserved 
winter,  he  found  that,  at  a  temperature  of  21°  C,  they,  in  a  few 
yielded  leaves  about  four  inchf»s  long,  but  white,     lie  then  lighted 
in  the  cellar  to  seo  ^YlJat  would  be  the  eftect  produced  ;  and  discofi 
tliat,  under  the  influence  of  this  artificial  light,  they  turned  green  in 
course  of  thirty  houra. 

Wht/  (rue  Cellular  Plants  are  abstrHt  from  the  Goal  AfwMiirtar.— In 
tremely  interesting  and  valuable  lecture  which  Mr.  W,  Carruthers  (i 
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tnbntor  to  ^liese  pages)  delivered  before  tho  IJoval  Institution  (April  IG) 
the  lecturer  explained  why  we  liave  no  true  cellular  plants  in  tbo  eofil.  Tho 
ugHKjntinued  macerntion,  said  Mr.  Carrutbers,.  to  which  the  coal  plants  wera 
Injected  when  the  beds  composed  of  the  remains  were  forming'  on  the 
rfacc  of  the  eartb,  nad  tho  subsequent  changes  they  have  undergone,  hove 
uced  to  one  common  struct iireless  mass  the  varied  veg-etation  of  which 
tbc  co«l  h  composed,  Ooe  of  the  first  ro&ulta  of  these  operations  would  be 
tiin  disappcftmnce  of  tho  cellular  plants  wliicli  under  the  then  existingr  very 
JkTourable  conditions  must  Lave  abounded;  just  as  the  »oft  cellular  parta 
■vra  almost  always  defltroyed  of  those  fipeciraena  which  have  been  »o  favour- 
iU>ly  situated  an  to  have  their  vascular  tissues  preserved, 
I       Tfte  Phtfnohfpcai  Phenomena  fif  Plants  explained  Phjncaihj. — Those  who 

ihave  paid  any  attention  to  tho  recent  proR^reng  of  physical  reeearch  are 
Aware  that  M.  Becquerel  haa  lately  described  some  very  remaxkablo  pheno- 
mena, under  the  title  of  Electro-capillarity.  Quite  recently  ho  has  been 
upplying  these  observationfl  to  physiology,  and  in  the  Co^npics-Rrndifs  for 
Jun<^  7  he  attemptSt  by  raeims  of  eleclro-ph3*sica,  to  explain  some  of  the 
functions  of  plants.  His  experiments  on  the  tissues  of  plants,  which  he 
regards  as  made  up  of  a  number  of  elf  ctro-capillary  coupler,  lead,  ho  snya, 
to  the  following  result*: — 1.  The  fitera  of  a  dicotyledonous  woody  plant 
OBnaisU  of  two  distinct  pnrtd,  separated  by  a  aubstance  whith  in  tho 
|nincipid  element  in  growtli,  tlie  outer  part  ia  the  bark,  tho  inner  the  woml. 
%  The  wood  is  formed  of  medullary  rays,,  woody  bundles,  and  of  a  cellular 
tifauo  called  the  pith,  and  of  concentric  Uyera ;  the  bark  likewise  includea 
a  fibrous  and  cellular  element,  only  these  parts  are  inverted  :  the  purenchyma, 
h  is  analogous  to  the  pith,  occupies  the  outer  part  of  the  bark,  while 
pith  is  in  the  centre  of  the  wo«ly  tissue.  This  inversion  has 
trical  nnalogiies.  3.  In  the  wood  one  lindw  an  electrical  condition 
ary  to  that  of  tho  layer  which  follows  or  which  precedes  it.  4.  The 
part,  or  pith,  ia  always  positively  electrified,  in  relation  to  the 
y  layers,  and  these  are  less  and  le«»  positive  as  one  apprt>achcs  the  bftrk. 
Li  the  latter  the  conditions  are  reversed.  M.  Becquerel  then  describes  a 
ontnber  of  very  interesting'  expeTimeuta  tending  to  support  hia  idea  that  the 
motion  of  the  fluida  of  plants  is  duo  to  phenomena  of  electro*cnptllarity. 
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Fositimmi  and  Idealism  in  Chemidnj. — The  following  remarks,  which  wc 
commend  to  the  BeriouB  conc*iderfttion  of  some  chemists  of  ii  too  epeculntivo 
torn,  were  made  by  Dr.  Odling  in  his  recent  lecture  before  the  Royal  Insti- 
tutioa: — "The  existence  of  a  determinate  structural  arrangement  in  chemical 
compounds  ia  demonstrated  by  a  host  of  considerations ;  but  the  dilTIcuUy 
of  making  out  the  actual  structure  of  individual  compounds  has  hitherto 
proved  insuperable.  The  facility  of  setting  forth  imaginary  structure,  how- 
ever, is  vary  great;  and  accordingly  tho  presentation  of  imaginary  for 
ascertained  Btruc^uro  has  been  freely  practised  by  chemists  from  tho  first 
introduction  of  chemical  formuloB  until  now.  But  in  what  degree  soever  a 
VOL.  Tin. — KO.  XXXII.  X 
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determinatioa  of  abaolute  chijinicol  structure  may  ' 

poasibility  exists  very  grenerally,  eren  ftt  the  p 

relative  cbemicAl  structure — of  mnldnj;  out  that  iii  4.m:ii  aaU 

the  structural  arraugi  inent   i*  siiinlor  to,  or  ditFereiit  from,  ili  . 

other  ftad  uaually  more  aiinplo  body.     Henct;  tins  iinportoace  of 

the  etructuKil  analogies  of  the  ftirupWst  organic  bodiea." 

Ths  Ancdysia  of  PhioroH. — A  papur  on  thia  subject  wia  reoenily  1a«1  be- 
fore tho  Royal  Academy  of  ScieDce  of  Munich  by  Ilemrn  Vcnj  Rulh  and  Voa 
Gorup.  The  facta  of  the  paper  relate  chiefly  to  the  oiethod  of  ptgymiiy 
thiA  substance  from  tar  contaioiiij^  a  large  percentage  of  croodota.  Tb»  db^ 
mentary  analysis  of  i\w  phloron  drawn  from  creosote  of  a  partlcuUr  fisns 
of  tar  gave  results  which  accord  \'ery  closely  with  the  odculaied  nHatoi: 
0252  grammes  gave  0  0514  of  carbonio  acid,  and  0-1408  of  -water. 

CBlcnJatei]  Putfad 
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The  Xtjloi  of  Coal  Trtr.— Herr  Filteg  recently  aeai  a  note  on  this 
to  tho  Society  of  Sciences  of  Gcittingeu.  Tho  paper  ia  a  long 
author  opposes  all  opinions  hitherto  expressed.  lie  says  it  is  oertatn 
pfuanitrotoluylic,  parachlortoluylic,  and  parabroratoluy  lie  acids,  are  not 
ducts  of  substitution  of  toluyiic  acid  proper.  He  thinks  rather  that  bi 
trograde  substitution  an  acid  maybe  obtained  which  is  isomeric  with  toll 
arid,  and  which  by  strong  oxidation  will  not  give  terepthalic,  but  iaopl 
acid. 

A  Beaidiftd  CJitome  Green  has  been  produced  by  M.  Oaathebu, 
method  employed  is  the  wet  one.  The  process  consists  in  slowly 
eipitating  chrome  mlts  by  treating  them  with  hydmted  metallic  oa 
Insoluble,  or  but  ulightly  soluble,  in  water^  or  by  hydrated  sk 
carbonates,  or  hydrated  metallic  sulphides,  or  agmUf  by  salts  of  weak 
which  easily  leav<:;  their  bases  ;  the  action  is  only  produced  pfO| 
and  the  oxide  of  chromium  is  precipitated  in  the  hydrated  form;  the 
of  the  compound  is  magnificent,  of  a  deep  emerald  grt^en.  For  this 
paratioUf  it  is  convenient  to  adopt  economical  reagents,  such  as  gelatine 
alumina,  oxide  of  zinc,  carbonate  of  zinc,  sulphide  of  sine,  &c.,  whose 
in  reasonable.  The  same  result  may  be  obtained  by  treating  a  chrome  Silt 
with  the  non-aikalin©  metals,  which  have  a  sulHcieut  affinity  to  unite  with 
the  add  of  the  chrome  salt  and  precipitate  the  oxide.  Iron  and  sine  will 
be  more  particularly  used,  its  they  sje  cheaper.  It  ie  necessary  to  aebct 
from  among  the  metals,  with  their  oxides  and  salts,  those  which,  vtlSi  tl» 
acid  of  the  chrome  salt,  give  soluble  sidts  as  they  should  be  remotred  \f9 
washing.  If  recourse  is  had  to  reagents  forming,  with  the  acid  of  the 
chrome  salt,  insoluble  salts,,  it  b  only  in  order  to  modify  the  colour  and  eoO'- 
position  of  the  chrome  precipitates  and  of  the  green  colour  thua  fbraad. 
As  to  the  magnificent  imperial  green  colour  obtained  by  M>  Caethalaa,ft 
possesses  properties  which  will  enable  manufacturers  ultimately  to 
the  joatlj  condemned  and  dangerous  copper  and  arsenic  greens.    XIm 


aCIBNTIFIC   SDM5IABY. 


306 


n  Temoves  all  dan^r  from  miwlubrit^ ;  it  is  an  impal- 
of  perfect  tenuity.  It  ia  believed  that  this  property  will 
the  new  grtien  to  be  adopted  for  priiitii»{jf  on  etutfa,  and  for  other  pui^ 
8.  Tbo  oxides  of  cbromu  known  up  to  tlie;  present  tlme^  and  generally 
obtained  in  the  dry  way,  cannot,  by  piilTerisation,  attain  to  the  de^^ree  of. 
fineDesa  of  tbo  imperial  greeo.  It  is  expected  that  this  substance  will  have 
great  aucceaa  in  oil  pninting,  coloured  papers  and  artificial  dowers,  printiu^i 
ograpfay.  perfumery,  and  soap  manufacture^  as  wqU  aa  in  the  making 
gltuu  and  in  the  cenimic  arts.— Vide  Artiziin,  April. 
Ueatli  uf  M,  Xik/cs. — M.  Nikles,  whci  beld  the  chair  of  Chemistry  in  the 
Faculty  of  Sciences  at  Nancy,  has  died  during  tlie  past  quarter.  He  bad 
reached  the  age  only  of  forty-nine  years,  lli^  disease  was  an  afibction  of 
the  lungs,  brought  on  by  some  researches  iu  tJuurine  compouDda. 

Devompotiitiofi  of  the  Se«qtd-aaUs  of  Iron. — At  the  meeting  of  tlie  French 
Academy  on  the  lOth  of  April,  a  memoir  was  presented  from  M.  Debrayt, 
**When/'  says  the  author,  **  we  heat  n  Boltition  of  neutral  chloride  of  seaqui- 
oxide  of  iron,  so  dilute  that  its  colour  is  hardly  perceptible,  when  it  reaehea 
to  above  70°  Cent  it  becomes  decidedly  colon rodt  and  assumes  the  charac- 
teristic tint  of  the  basic  chlorides  of  the  sesquio.vide.  This  trims  form  atioa 
14  not  dae  to  the  disengagement  of  hjdrochloric  acid,  Htnce  the  transforma- 
tion can  be  ©fiected  in  dosed  Teasels,  and  thp  colour  is  maintained  on  cooling. 
The  chemical  propertiea  of  the  iron  siilt  are  profuundly  modiliwi ;  thua^ 
^llUat  the  priinitivt*  liquor  gives  with  the  yellow  pruasiato  of  potash  an 
intenae  precipitate  of  pru^sian  blue,  the  coloured  solution  gives  with  this 
ivatfent  but  a  pale  greenish  blue  precipitate ;  also  sea-salt,  which  has  no 
action  in  tlie  coiourlesa  solution,  gives  with  the  modified  chloride  a  gt^lar- 
tinoue  precipitate  of  hydrated  se»t[uioxide  of  iron/'  The  author  concluded 
bj  expreaaing  the  hypothesis  that  the  iron  ia  reduced  by  tlie  tompemture  to 
a  colloidal  condition,  which  is  kept  in  solution  either  in  hydrochloric  add  or 
ia  aesquichlaride  of  iron. 

Art»j^ci(d  Prejmratiuti  of  Alaaru^ — At  a  recent  meeting  of  the  Literary 

and  Philosophical  Society  of  Manchester,  Professor  Roscoe  described  the 

diacoveiy,  by  MM.  Gmebe  and  Liebermann,  of  the  artiticial  preparation  of 

alizarin,  the  colouring  matter  of  madder,  from  anthracene  or  hydrocarbon 

found  in  coal  tar.     It  appears  that  the  foimula  given  for  alizarin  many 

yeats  ago  by  Dr,  Schunck — viz.,  C^^  Hj„  O^,  correspond*  closely  to  the  com- 

poeitiun  which  the  substance  is  now  found  to  possess — viz.,  C,^  H^  O^.    We 

&ia  9»  yet  unaware  how  alizarin  is  obtained  from  anthracene  C,^  Hy^,    The 

artificial  colouring  matter  appears  tu  posaesa  all  the  properties  of  the  madder 

*UzArin,  and  the  ordinary  uionlants  yield  the  well-known  colours  in  aTerj 

ij^espect  identical    with  those   obtained   in   the   well-known   proceflBea  of 

bidder-dyeing.    The  importauce  of  thiii  discovery  can  kardly  be  over- 

^■fcpated. 

P^3*Atf  Ciutitmtry  l^uf«MortJUp  of  Edinburgh  Ummrmt^, — ^Dr.  Crum  Brown 
I  Jia»  been  appointed  Professor  of  Chemistry  in  Edinburgh  University. 

Modus  Operandi  of  Creosote. — Mr.  P.  Moir,  in  the  Glasgow  Philosophical 

I  Society  Keporta,  thus  expresses  the  properties  of  this  substance  as  a  pre- 

aervative : — ^"  L  It  coagulates  albumin oua  subatanceB  and  gives  stability  to 

f  ik»  conatituciUa  of  the  cambium  and  cellulose  of  the  young  woo4    2,  It 
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nbaorbs  and  AppTOpriat^s  the  oxygen  which  isi  within  th?  pore*  of  tike 
and  »o  checks,  or  rather  prerents  the  ereroafau&is  of  the  ligneous 
d.  It  Tt:8imfiea  within  the  porea  of  the  wood,  iind  in  this  wiij  «liuti 
hoth  air  and  moisture,  4.  It  acts  oa  a  poaitJTe  poi^n  to  the  lower  far 
of  anlmnl  nnd  Tegetahle  life^  and  so  protecta  the  tv-ood  iVoin  the  attacks  of 
fun^,  acari,  and  other  parasites.  Since  tho  creoaotiog  proceae  was  Cut 
introduced  in  the  year  1838  it  has  been  extensivelv  employed  in  Urvat 
Britain  and  Ireland  ;  in  all  eountricj*  on  the  Continent  where  creoeote  oil 
can  hi  obtained — France,  Holland,  Belgiutn,  OermnnyT  Spain,  Portugal,  aa4 
Italj  ;  and  in  India,  Cape  Colony,  Bmzil,  and  other  tropical  countrie*.  to 
preserve  timber  from  the  attacks  of  the  white  iint.  Wherever  it  hjs  l>r«ii 
properly  earned  out  it  has  been  completely  aucceasfuL*' 

Stipersaturatwn  of  Sugar  Solutions  in  Alcohol. — The  Cfi^niicai  K^ncM  pxm 
the  following  abstnict  of  a  nott?  in  tlie  Cofupteg-Hendtu  of  May  10,  C>a 
behalf  of  M.  Marpieritte,  M.  Sainte-Claire  Deville  rtfad  a  note  setting  fortii 
the  objections  they  have  to  muke  against  the  theory  of  M.  DiibruLnXaut  roa- 
cerninjj;  the  su]>er8aturatiQn  of  sugar  solutions  in  alcohol.  The  nuthor  aari 
that  Bubrunfiiut  haa  not  proved  by  any  experiment  that  when  crystallaaU* 
augar  iu  dissolved  in  water,  and  alcohol  added,  any  change  should  lake  pluoe 
in  the  sugar  it^lf.  It  in,  therefore,  evident  that  nothing-  else  happens  tliso 
the  return  to  the  solid  state  of  a  substance  previously  dissolred,  and  the  cTt»- 
t&llisation  of  which  was  impeded  either  by  the  presence  of  wnter,  or  mom 
other  unknown  cause. 

The  Chernit^ty  fjfAvfro^/ywrtw.^M.  Tillwrg  htm  made  some  reaoiJcbtfaD 
this  substance,  makinj?  use  of  the  nitroglycerine  manufacturtKl  on  the  hap 
scale  at  Stockholm^  This  material  is  decomposed  by  potass,  giving  riscto 
the  formatJon  of  nitrate  of  potikH^a  and  glycerine;  but,  at  tlm  «ame  tinw, 
there  are  formed  gecoudary  pn>duets,  m  nmmonifl*  cyanogen,  oxnlic  and 
ulmic  acids,  and  nitrous  acid.  According  to  the  results  of  elenientAry  ao*- 
lysis  Hiftde  by  tlie  author,  the  fomniln  for  this  kind  of  nitroglycerine  abouU 
be  OjIifNOJSO^,  The  substance  inHoluble  in  concentrated  sulphuric 
yielding  a  clear  solution,  and  forming  a  sulphocoujugate  which,  on 
combined  with  bases,  gives  crystallisable  fialts. — ^Vide  C^tttnical  Si 
May  21. 

The  Ptfiparatuin  of  Artijicinl  Ehony. — This  aubstance  is  now  being 
nufaclured  on  a  tfdcrably  extensive  f?icale.     It  is  prepared,  say«>  acofit**' 
porary,  by   taking  sixty   parts  of    seaweed   charcoal,  obtnined   by   liet^ 
ing    the  seaweed   for  two  hours   in  dilute  sulphuric  acid  ;     then 
and  grinding  it  and  adding  to  it  ten  part^  of  liquid  glue^  live  partfli 
perclia,  and  two  and  a-half  parts  of  india-rubber,  the  last  two  dh 
naphtha;    then  adding  ten  parts  of  coal  tar,  live  parts  pulverised  ei 
two  parts  pulverised  alum,  and  five  parts  uf  powdered  resin,  aiid  hitating 
mixture  to  about  *tCH>  deg.  Fab.     We  tliua  obtain,  after  the  mass  has 
cold,  a  material  which  in  colour^  hardness,  and  eaptibility  of  taking  a  potii^ 
is  equal  in  every  respect  to  ebony,  and  much  chnaper. 

A  New  Work  on  Chemktnj  is  now  in  the  pre?s,  nnd  will  shortly  be 
lisbed  by  Messrs,  Longman.     The  author  is  Dr,  Odliog.     The  volume 
consist  of  the  notes  from  which  the  author  has  lectured  for  the  last  aix 
at  St,  Biirtholomew'ji  Hospital^   revised  and  somewhat  oxtended,  ao  M 
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The  Xew  Lah^rm^rjf  a<  Ldfmt,  vldck  heo  keca  eoBpidad,  i»  aaid  to  be 
the  lari|«at  and  most  eommcwflpwa  oaa  in  afl  GeneaBy. 

A  Phomkanm  Hvfder.—A  aeggeadon  haa  beeo  made  by  Mr,  K  Kcnaa, 
in  A  letter  t^)  the  €%emiemi  MmDt^  Jmmt  llth,  which,  we  donhc  aoCy  Bay  he 
found  uito^rul  by  kcttuen  anl  oAhcn  cofp^ged  in  demonatntian ; — A  km 
incheB  of  lead  tube,  {-m,  hon,  ia  eoaitzacted  to  an  open  cone,  at  one  end,  Aa 
tnueh  pboepborus  a<i  one  may  dnoae  b  pat  into  the  csooe  of  the  tube ;  the 
ph<Jsphorua  i/i  aiade  to  pvoject  aBghtly  from  the  eooe ;  the  upper  part  of  the 
tube  it  filt«d  with  water,  aad  corired*  Tbna  ia  had  a  phoapboitraa  *'  crafOB  '* 
perfectly  safe  in  the  hand  tar  lumiiKMU  writing  Sic  To  pat  in  the  phoa- 
phnnts,  as  much  m  may  he  required  ia  melted  in  a  conical  glaM^  or  teiit>tuhe, 
tht*  cone  of  which  te  huver  thuu  that  of  the  l«ad  tube,  Thi«  ia  put  itauding 
in  the  melt<yd  pho(iphoTi»,  which  filli  the  cone  and  tube  to  its  own  ualaida 
l<«vel.  Wh*'n  r^nld,  ther^^  is  a  nice  projecting  crayon,  from  the  form  of  tha 
gUfla.  Any  phoiipboraa  ootaide  the  h^ad  tube  may  be  melted  o£  Toianaw 
thp  wHtiog  point,  a  t*.*at-tube,  eonica]  below,  ia  fitted  to  the  cooa  of  the 
lead  'f  tbn  whole  bfld  in  wMrm  water  for  a  mlnntP^  aa  much  pbeaphona 
floiTi  out  tiA  fumiA  a  new  point, 

Pntmre  mtd  Ch^niirtti  AcOfm. — The  Enffittttr  etatea  that  3L  Caatlettl 
continue*  111*  rc*eftrt.h<»  on  thev  poinU.  In  one  of  hlaexpeiimenU  *u)pUiirie 
acid  nMiDiin*^  Tor  IwhUu  davN  in  cunlAct  with  aa  axeeai of  sine  in  a  tuvilv- 
ing  tnbe  herm^tifAlly  cloMed,  without   becaoiiog  aatmmted^  and  nodium 

iialgam  n^tiuAtn^^d  {XMity  in  watf  r  in  tht;  Mania  cimuBataneea. 
Tim  (Mourin^  l*rml»€U  of  ^#/J/rt/»r«»,— Acc*«rdiii^  to  H«*rr  XlachXnX^t,  tbe 
>t    of  garancr,  treated  with  the  dilute   minciml   acid,  auppliaiy 
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aliifirine  and  purptmne,  n  smnW  quantitr  of  r  third  nihtftKOK^  which  ja  pc 
position  is  allied  K>  thene  two.  The  colour  of  iU  alkaline  Bolutios  is  alt 
the  same  as  that  of  thfl  alkjiline  Rolution  of  chrrsophanic  acid,  AckU  pt- 
cipItMt«  it  as  n  g^latinotis,  tlacculent,  and  amoTpfaous  maaa,  of  a  {>ale  jtikm 
colour.  It  cn'&tallizeB  from  the  alcoholic  sohitioii  in  crange-yfiUaw 
and  from  the  acetic  acid  solution  in  pale  citron  needles*.  The 
lioD,imprpjrnatt*d  with  aci'tic  add  and  boiled  with  silk,  ^ves  thiaa^ 
golden  yellow  dve. 

The  Svnlhes-ii  (tf  QtBiAiM, — At  a  lat^  meeting  of  the  Bavarian  Academr, 
Herr  J.  Volknrd  read  a  pap<?r  on  this  <iubject.  The  authc»r  has  alrwaflf 
shown  that  sarcos-ine  ia  methylamidoac^utic*  acid,  or  acetic  acid  ijitt>  Ujf 
radical  of  which  a  residue  of  mothylaniiiiP>  cntflw^  havinp*  nbtaine<l  it  fn>» 
thetically  from  clilomcetic  acid  and  mcthylamine.  Havingr  pffWcted  th^ 
syDtheais  he  endf^arourett,  without  eticcess,  t*i  combine  the  sarcosin  diTMcliy 
with  the  residue  of  urea,  and  so  |2ret  creatine,  thereby  demonstratins^  syn- 
thetically the  correctiie?58  of  the  view  of  the  constitution  of  creatine  fciiiD<idt 
on  its  anttlysis  He  then  iimtated  Herr  Strecker  a  synthetical  method  of 
fornnnj''  glycocyaniiut>  in  which  ^lycocol  is  united  to  cyanamide.  Giyrccoll 
bears  the  same  relation  to  prtrco!«in  that  glycocATnine  bears  to  creatiiM',  % 
brinfring  to|rether  sareg^tu  and  cyanamide  in  solution,  in  wati^r  or  alcnhol, 
smBll  portions  of  creatine  are  formr  d,  the  formation  being  rapid  at  a  boiljic 
heat.  The  author  showed  by  a  nunibi^r  of  analyses  and  rejictiana  that  tb 
ereatinc  s^o  obtained  is  completely  identical  with  that  obtained  fsam  wstt 
broth  and  from  uiine. 

Bid*mn  of  Pvrtt. — In  a  paper  published  in  the  Proceedings  of  the  Klkd^ 
liclie  Akftdemie  of  \'iennB,  Herr  KacUIer  anys  that  this  aubstiiiiee  aintB  vtQ 
for  the  preparation  of  benzylic  aleoliol,  free  from  admixture  with  oAw 
bodies.  The  balsam  contaiui*  a  noftahle  quantity  of  cinnamate  ofbeniytif 
ether,  together  with  a  re^inoiw  substance,  which,  treated  with  hydrfti«i 
potash,  gives  benzoic  nciil  nnd  protoentechuic  acid.  The  «^m«  hi  ' 
iorves  for  obtiuning^  the  benzylic  alcohol  from  the  ci nn am nt»  of 
ether.  A  Jumdred  parts  of  balifsam  of  Peru 'yielded  reain  32,  b«.«nzylio 
20j  crude  cinnaiuie  acid  40  parts. 

Volnmetne  Eatimntkm  of  Sti!phuric  Add. — A  new  featUTcin  the 
Neirs  is  an  excellent  series  of  abstracts  of  nil  the  foreign  memoirs  on  chemslr^  ' 
and  physics.  From  this  we  select  the  lollowinff  account  of  a  method  ymfc- 
lished  in  JUnf/Ur^  J\)hjtvvhniM'hes  Jourmil,  by  the  Iter.  Dr,  A.  ColenM8>' 
The  solution  to  be  experimented  upon  is  coloured  with  litmus,  and 
carefully  neutralised  ;  a  solution  of  chloride  of  biiriutn  of  Icnown  st2««ns 
added  in  excess,  and  all  the  sidphuric  acid  tliereby  precipitated,  Ki 
titratwl  solution  of  carbonate  of  soda  is  add^d,  in  order  to  prectpti 
excess  of  baryta:  nnd  net t,  again,  the  exccA'*  of  soda  aolutian  uatdifti 
mated,  volu metrically,  by  means  of  a  titrated  dilute  sulphwric  lu^d* 
these  operatinns  no  pnlt  is  foiTued  which  can  injure  the  colour  of  thi» 
In  case  salts  mig-Jit  be  present  in  the  original  solution,  the  bastes  of 
could  be  precipitated  by  carbonate  of  Koda,  that  precipit^ition  ia  n^rronwi 
previous  to  the  juldition  of  soda.  Thf*  filtrate,  which  contains  the  snlptalk 
acid  combined  with  soda,  is  neutmlised,  and  a^in  vol u metrically  lioitei 
The  soktiass  required  for  this  experiment  are :— A  solutian  of 
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I,  eontainiDg  62  grms.  to  tho  litre  of  water ;  a  solution  of  carbonate  of 
La,  contftioijj^  26-5  gmis.  of  this  salt  to  the  litre  of  water  ;  a  solution  of 
aulphiurie  acid,  containing^  20  grms.  of  atrong*  sulphuric  acid  to  the  litre 
water.    These  solutions  agree  among  each  other,  drop  by  drop.     The  ad- 
intage  claimed  for  this  method  is  the  non- necessity  of  having  to  wash  out 
kc  sulphate  and  carbonate  of  bnryta,  and  nbo  the  adrnntage  that  titration 
•a  not  Hike  plnce  in  n  fluid  rendered  turbid  by  there  in-suspended  sulphati' 
buryta,  vvhii'h  always  tends  to  render  the  observation  of  colouration  of 
imuB  moro  difHcult. 


GEOLOGY  AND  PALAEONTOLOGY. 

7*he    Sediment  of  Rivers. — ^Thia   ia   a  Bubject  which,  much   na   it  hm 

studied,  fttiii  aftvrda  room   for  abundant  research,  as  may  be  seeQ 

referriiig  to   the   Geological    Magazine    for  April      In    this   journal 

lero  is  a  paper  of  much  interest  by  the  Kev.  J.  D.  De  la  Touche.     The 

ithor  recently  made  a  number  of  experiments  in  the  river  Onny  which  flows 

bis  hout»e.      The  following  is  an  abstract  of  these: — 1.  A   tokmbly 

rht  and  uniform  reach  of  the  river  was  chosen,  and  along  the  bank 

loo  feet  were  measured  and  marked  by  pega  driven  int<)  the  grn tmd.     Here 

marked  post  wan  erected  in  the  water^  to  take  the  heiglit  of  the  flood  from 

to  time.    This  waa  done  every  day  after  any  considerable  fall  of  rain, 

id  At  the  8ame  time  the  rate  at  which  the  centre  of  the  stream  moves  was 

lertained,  by  counting  with  a  watch  the  number  of  se^ionds  any  floating 

ibstance   takefs  to  pass  the  measured  100  feet.     2.  An  accurate  section 

»f  the  river  was  made  by  Founding,     From  these  data  the  number  of  cubic 

tt  of  water  which  pass  this  poiat  in  a  given  time  could  be  calculated, 

ly  knowing  the   ratio  of  the  speed  of  the  centre  to  the  mean  velocity  of 

10  whole  stream.     An  able  practical  engineer,  who  hnd  hnd  much  experience 

this  matter,  stated  that  is  represented  by  the  fraction  four- fifths.     But  it 

jmed  to  the  author  that  this  rule  cau  hardly  bo  very  accurate,  and  that  it 

rould  be  desirable  to  Mnd  the  mean  velocity  by  the  use  of  a  current  metre, 

roridng  in  different  parts  of  th»  section.     However,  this  element  once  de- 

^rmined,  it  is  of  course  only  necessary  to  multiply  the  area  of  the  section  in 

!t^by  the  mean  velocity  in  feet  for  a  given  time,  to  ascertain  the  number  of 

ibic  feet  which  flow  past  in  that  time.     3.  The  proportion  of  sediment 

^Id  in  suspension  was  aacertained  by  collecting  a  cert^iin  measure  of  water 

quart  bottle  answers  the  purpose  very  well),  and  then  decunting  and 

lltering  it.     If  the  iilter  be  carelully  dried  and  weighed,  before  and  after 

experiment,  the  difl'ereuce  gives  the  weight  of  mud  Irom  which  the  per 

mtage  of  griuns  to  ounces  of  water  can  be  obtained.      Thus   there  are 

ipplied  BUiBcient  data  to  determine  how  much  solid  matter  passes  down  thB 

iver  in  a  given  time  at  any   flood.    4.  Besides  these  observations,  the 

dnfali  at  diflerent  points  of  the  watershed  of  the  river  should  be  carefully 

itered.    Thus  some  correlation  between  the  two  could  probably  be  «*- 

lined,  so  that  from  year  to  year  an  average  rate  of  the  wear  and  tear  of 

le  Bur&iee  of  the  land  might  he  obtained. 

The  Gcd&fftf  iif  Alaika. — ^Th a  following  ia  an  extract  ham  a  ktter  ftd- 
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tlre^aed  hy  Mr.  W»  H.  DaU  of  the  Washing-ton  Smithsoman  Inslttt 
WbynipcT.     "  You  can  tell  your  scienliHc  trieods  that  1  hnvo 
^H)logical  qiiL'stion  hy  fossils  which  I  jfot  this  last  year  near  Topanii 
Sound)  :  a  fiuc  speciea  of  PtattmuHf  wliicb  is  undoubtedly  Miocene' 
there  (ire  no  older  rocks  below  Nuclukayette  ( Yukon  Ri%'er),    The  touth 
llnnks  of  the  Ahwkan  range  Lave  Triassic?  and  Miocene  TertiAry  beds." 

Amencan  Cottl  Insects, — A  very  valuable  memoii-  on  the  foaeil  articukta 
of  »ome  of   the  Anieric/tn  coal  measures  has  been  prepared   by  He 
Meek,  Wortbeu,  nnd  Scudder,    It  U  published  in  tho  form  of  adruico 
of  The  Meport  of  the  lUinou  State  Survey, 

A  eurioui  foMtl  Tuhularian  ZoopJajte — At  the  meeting   of  the 
Society  on  Juno  17,  Dr.  Duncan  described  a  very  remarkable  fossil 
Ncema  to  be  intennediate  betweoo  the  Ilydrozoa  and  the  Ecliinodc 
It  appeared  in  be  parasitic  on  a  Polyzoan  and  measured  about  an  inch  in 
length.    It  hud  a  hard  skeleton  like  a  comatttUt,  but  had  not  ajij  jointel 
structure  whatever* 

The  Structure  uf  StgUlaria  formed  tbe  subject  of  a  paper  read  before 
Oeologicttl  Society  of  London  (March  24),  hy  Mr  W.  Carrathers. 
iirUlbor  iudicated  tlie  characters  of  the  medullary  rays  of  dicotylt 
!«(ems,  aud  stated  that  these  stems  have  a  VA^cular  horizontal  «y«tefls 
nected  with  Ike  axil  organs,  in  which  respect  the  dicotyledoDous  and 
(Tcnous  stems  agree.  The  woody  cnluniD'i  of  Stti/maria  nnd  *SiffiUar4»  m 
destitute  of  medullary  rays,  the  structures  previously  described  as  such  beilj 
the  vascular  bu;idles  running  to  tbo  rootlets  nnd  leaves.  Hence  the  aiithnr 
concluded  that  Sipillaria  is  a  true  cryptogam,  a  pi^ition  supported  by  tli# 
characters  of  the  orjiaua  of  reproductioo  as  described  by  Goldenber^.  Tiie 
paper  concluded  with  aa  enuraeratinn  of  the  forms  of  fruita  belooginif  to 
Sifiilifma  and  it^  allit^d  genera,  with  indications  of  the  exiisting  forms  to  whildi 
they  most  nearly  approach. 

CaUutrophigm  and  VmformUarianUm. — Profei^sor  Huxley  in  b^  MMl 
Aoniversai'v  address,  thus  happily  expressed  the  relation  of  theso  twoacboolK:^ 
"To  my  mind  ttiert?  appears  to  be  no  sort  of  necessary  iheoreticii]  antagecuMl 
between  Catastrophiam  and  Untfoiniitarianiam.  On  the  contrary,  it  \$  rrn 
(*()nceivable  that  a  cat»istropbe  may  be»part  and  parcel  of  unifontiJiy. 
I>et  me  illuatrHte  my  esse  by  aualo^ry.  The  working  of  a  clock  ia  u  ;  * 
of  uniform  action  ;  ^(n>d  time-keeping  means  uniformity  of  action.  I 
striking  of  the  clock  is  easeutially  a  catastrophe ;  th«  hammer  might  U 
made  to  blow  op  a  barrel  of  gunpowder,  or  to  turn  ou  a  deluge  of  wattf ; 
and,  by  proper  arrau^t^mont  the  clock,  instend  of  marking  the  houn,  ini|lfll 
strike  at  all  Morts  of  irregular  intervals,  never  twice  alike  in  the  intvrvik^ 
force,  or  number  of  its  blows.  Nevertheless,  all  these  irregtilar  uA 
apparently  lawless  cnta,*itropbes  would  be  the  result  of  an  absolutely  unlfbr* 
luitanan  action ;  and  we  might  have  two  schools  of  clock  theorists^  OBt 
Studying  the  hammer  and  the  other  the  pendulum. 

7%^?  Cnrboniferottn  JAmeMone  of  Bthjimn. — The  Bulletiii  of  the  Itrmit 
Academy  of  Sciences  of  Belgium  contains  a  itsport  of  a  pa]x»r  by  StiL 
Comet  and  Briart  on  the  CJarbonilerous  Limestone  of  Soignies.  The  msoHhad 
observations  were  made  on  some  d^positfl  recently  opened  in  the  eoitrstcf 
public  operations*    The  deposits  in  question  present  themselves  a.s  a  bed  of 
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"Wmn-ble  thickness,  inclinod  to  the  eooth  at  an  anglb  of 
Some  part*  of  these  sedluients  contain  pjrites  mote  oi 
and  scales  not  determined, 

lituiU  from.  BrttziiidH  Coal-beds. — In  tlie  Grotcffieal  Ma§ttsut€  for  April, 
Mr,  W.  CAiTuthers  gtree  an  account  of  His  examinatioii  of  certain  fasatb, 
placed  in  his  hands  bj  Mr.  X.  Plant,  and  which  came  &om  Rio  Grande  do 
SuL  The  coal  containB  no  recognlnable  ibimljiy  hot  they  abound  in  the  fthale. 
The  substance  of  the  plants  U  conTerted  into  a  brittle  ooal,  that  poa&ea^*  no 
structure,  and  exhibits  the  fonn  onlv  of  the  organism,  but  the  Ruperdcinl 
structure  and  the  venation  is  often  bo  beautifuUy  pn»enred  on  the  Niiiace  of 
the  ebale^  wht-n  the  coal  U  removed^  that  the  nature  of  the  fbasiU  ia  very 
clearly  exhibited*  He  baa  thua  been  able  to  determine  with  precidoia 
three  species,  and  to  recognise  more  va^dj  a  number  of  other  forma,  whichy 
however,  it  would  be  injudicious,  until  additional  material  ii  obtained,  to 
name  or  de%rihe  from  the  itpecimenfi  in  hia  pooBewaon.  All  these  forma,  as 
far  aa  thej  can  be  determined,  and  certainly  the  thrve  well-preserved  apedci^ 
belong  to  Paheo^oic  genera,  spetrtes  of  which  occur  in  the  coal-measures 
of  Britain.  We  are  thus,  sajra  the  author,  enabled  with  certainty  to  refer 
the  coal-fields  of  the  province  of  Rio  Grande  do  S»d  to  the  Carboniferous 
perionj,  although  the  coal  it*t-lf  has  more  the  aspect  of  being  the  prvxluct  of 
a  Secondary  formation.  The  three  spedcs  which  he  describes  in  this  paper 
are  new  forms  belonging  to  the  genera  Fieminffii^t  Otlutiioftteru,  and 
S'otfffjerathia,  The  most  intere«tinjer  of  the  three  is  the  species  of  Flemmgktt^ 
of  which  there  are  a  lar^  series  of  specimens  of  the  sterna  and  foliage,  aa 
well  as  of  the  detached  sponngfia. 

Orgtrntsim  in  Volcanic  i?odt<.— According  to  the  statement  recently  made 

a  ni'jinoir  publiBhed  by  II err  Jenzsch,  of  Goths«  this  savant  has  found,  in 
ic  and  crystalline  rocks,  minute  animal  and  vegt^table  forms  In  pro- 
ous  numbers  and  in  a  fossil  condition.    Some  of  these  minute  creatures  he 
bes  as  having  been  pelriued  in  tho  midst  of  their  *'  life  function*.** 
oog  them  he  tinds  Infusoria  and  Kotifem,  iutenuin<^led  with  algte,  and 
he  infers  their  formation  in  a  laige  expanse  of  stugnant  water, 

PreMdonc  Arclupoloffi/ — The  following-  are  the  members  of  the  Com* 
mittee  of  the  Ethnological  Society  npprjinted  to  examine  British  I'rehistoric 
remains : — Sir  John  Lubbock,  Prf»fei*sor  Huxley,  Colonel  Lane  Fox,  Mr, 
Hyde  Clarke,  Mr.  John  Evans,  Mr.  Thomas  Wright,  Dr.  Thumam,  Mr,  H. 

KBohn,  Mr.  Blackniore,  and  Mr.  A.  W.  Franks, 
77*^  Qt'iffin  of  the  Derwenttcater  Dqwe^ion.—Xi  a  meeting  of  the  Geological 
ciely  of  Edinburgh,  on  the  18th  of  April,  I)r,  II.  A.  Nicholson  read  a 
paper  on  tho  g^eology  of  Derwentwater.  Among  other  phenomena  which 
he  sought  to  explain  was  that  of  the  depression  ia  which  liorwentwater  was 
ituiited.  With  regard  to  this  he  hold  that  it  is  to  be  ascribed  to  the  ordi- 
denuding  a^^entK,  but  especially  to  glacial  action.  At  the  fame  time  he 
Id  not  doubt  but  that  the  faiiltss  which  he  had  uhown  to  exist  hod  power- 
y  co-operated  in  the  production  of  the  valley.  He  did  not  suppobo  that 
ta  caused  open  fissures,  which  were  subsequently  widtju«id  into  valleys ; 
be  was  not  aware  that  any  one  held  this  view.  On  tho  contrary,  it  was 
ply  held  that  faults  might  cnnslitute  linya  of  wcAknt'^e  iilong  which 
uding  agencies  would  meet  with  less  resistance  than  eUewhere ;  this 
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being  partly  due  to  the  inevitable  breakafrc  and  distuibimoe  of  tb«  nKln 
near  the  line  of  fracture,  and  partly  to  the  fact  that  rocks  of  iioeqtial  knl'  * 
ness  were  often  opposed  to  one  nnotiier  for  a  great  disUnoe  in  oonaequean 
of  the  displacement  This  btter  cause  was  specially  tnanifeat  in  the  mtt  of 
Derwentwater — one  side  of  which  was  composed  of  the  comparative^ 
jitilding  Skiddaw  slates,  and  the  other  of  the  igneous  aeries  of  the  gma 
olnleB  and  porphyries  And  there  were  unmistakable  proolk  that  thin  wm 
due  to  faultinfT,  and  was  not  caused  by  the  want  of  confamiabilitji  wludb 
the  author  had  recently  shown  to  exist  between  the  two  fomuitioiii  IB 
question. 

F&saU  Plants  of  GreenUmtl — In  his  report  presented  to  the  Royal  Soeie^ 
(April  7),  Professor  Oswald  He^r,  in  his  ^mmary  of  the  botanical  wite 
of  his  late  arctic  expedition,  announced  the  id<'ntiticatioo  of  fourteea  tpnap 
fix)m  DiHco  Island,  amonp:  which  Platanm  Gnill^lmee  (Uopp,)  and  Stfmk 
CmdeaiiB  (Hr.)  are  the  modt  common.  Of  Moffnolia  InpfrfirkK,  i 
species  originally  identitied  by  means  of  leaves  found  at  AtaDekenllulc,  tn 
cones  were  found  in  the  Disco  beds,  thus  corroborating  the  pi^riooa  dsli^ 
mination^  and  proving  that  this  splendid  eveigreeu  ripened  its  fruit  m  Ui 
north  as  on  the  parallel  of  70^.  Seven  out  of  the  Disco  species  otCVt  ilp 
at  Attraekordlukp  and  eig'ht  agree  with  those  of  the  Lower  BGoeeae  <f 
Europe.  The  ago  of  the  deposit  is  accordingly  well  ascertained.  The  tsi- 
lection  from  Atanekerdluk  contains  seventy-three  species,  of  which  tweoly- 
five  are  new  to  GreenlaniL  Some  of  these  are  known  EuivYpeaa  famivs 
especitdly  Smilax  ffrnudifiAin,  which,  at  the  Miocene  epoch,  oc47urrsdov0rtbi 
whole  of  Europe.  Of  Seq\(okt  Lmtffuhvjfiiy  as  was  to  be  expected,  abundiai 
evidence  has  been  accumulated,  showing  how  favourable  the  ocuiditidfltd 
climate  and  soil  were  to  it«(  growth.  Among  the  most  interesting «p#ctBai 
are  the  Howers  and  fruit  of  n  chestnut,  the  latter  in  a  very  imperfect  coafr 
tion.  The  discovery  of  the>^e  proves  that  the  deposits  in  which  theywf 
found  were  formed  at  ditTerent  seasons,  in  spring  ^4  well  as  in  autumn.  Tfce 
Miocene  plants  of  Greenland  have  now  reached  the  number  of  137  speeWt 
and  those  of  the  Arctic  Miocene  flora  li'4.  Of  the  Grcenlimd  spedos  4fi»* 
exactly  one-third,  agree  with  those  of  the  Miocene  depo<^ta  of  Ew^ 
The  determination  of  the  age  of  the  beds  as  Lower  Miocene  Iias  acenri* 
ingly  been  confirmed.  Four  of  the  species  agree  with  those  of  Bc^ 
Tracey,  among  them  Sequoia  Coutena^  the  commonest  tree  in  the  hUf 
locality.  In  concluding  the  first  part  of  his  puper,  the  author  offers  a  r#fli 
of  the  grounds  on  which  the  determinations  of  the  speciea  have  been 
Seventeen  species  are  represented  by  the  leaves  and  oigans  of  fni 
among  the  Greenland  specimens.  Ten  species  are  only  represented  by 
in  Greenland,  bat  their  organs  of  fructification  occur  elsewhere,  8e 
species*  of  those  of  which  only  leaves  are  found,  exhibit,  howevor, 
marked  cbaracteristicB,  thst  there  can  be  no  doubt  about  their  identil 
Five  cryptoprnms  have  been  satisfactorily  recognised.  Accordingly* 
it  must  be  allowed  that  the  systematic  position  of  many  of  tha  plitotM 
North  Greenhmd  is  a&  yet  uncertain,  yet  the  considerable  number  of 
lutely  identiOed  apeciea  which  cnn  he  produced  enables  us  to  fonu  a 
idea  of  the  Miocene  llora  of  North  Greenland, 

Subterranean  Lava  Tides, — ^The  idea  of  a  regular  tidal  flaw  of  fluid Iwfcfc 
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fly  opposed  by  Mr  G.  P.  Scrope,  in  a  recent  number  of  tbe  Gmhffical 

foffasint.     After  enumerntimcr  n  vBrifty  of  facta,  he  aays,  that  such  facta 

ive  brought  him  to  the  conviction  thnt  thoiijorh  there  may  be  oceaaiunally 

flows  of  lava  beneath  tht«  surface  of  a  volcano,  from  an  interior  pool, 

iroiigrh  fissrtirea  opening"  outwards  at  a  lower  level — as  in  the  tapping*  of  the 

re  of  Kilauea,  bo  frequently  witnesaed — yet,  in  general,  lava  nolidiJies  so 

►idly  and  readily  fmra  inerea.-^o  of  prewure  or  diminution  of  temperature, 

kat  no  very  e!ttensiTe  at'cauiiLlnt ions  of  such  matter  in  a   jllaid   state  ar© 

rely  to  e^i«t  even  beneath  an  active  volcano,  still  less  below  vaster  areaa 

the  earth's  cnu^t,  and  that  the  appnrt'nt  connection  of  one  volcanic  vent 

ith  others  in  its  neighbourhood,  or  belonging  to  the  same  chain,  b  i-athear 

tn  the  lateral  transmiwion  or  escape  of  beat  than  to  the  actual  transfer- 

of  liquid  matter  between  one  and  the  other,     Many  facta  tend  to  show 

lat  **latra/*  the  only  fiwcd  rocky  matter  in  nature  with  which  we  aw 

[uainted,  is,  when  it  issues  from  the  interior  of  the  earth  durin|r  volcanic 

iptione,  cxtreinely  viscous ;  and  though  B<>mo  currents  are  seen  to  How 

>wn  an  incline  so  low  aa  6"  or  8**  with  a  velocity  of  three  or  four  miles  an 

>ur.  others  are  so  sluggish  aa  to  accumulate  in  bulky  masses  beside  or  over 

orifice  whence  they  are  expelled.  "  If,"  srtvs  Mr.  Scrope, "  it  be  supgested 

lat  in  the  depths  of  the  volcano  the  fluidity  of  the  lava  is  probably  Tery 

luch  greater^  owing  to  its  higher  temperaturp,  this  idea  is,  I  think,  incon- 

Itent  with  many  well-known  facU,  ^tich,  for  example,  as  the  orcasdonal 

tux  of  liquid  lava  from  the  summit  of  Mnuna  Loa  in  Hawaii,  while  that 

the  crater  of  Kilauea  at  a  level  of  1<),0CM)  feet  lower,  and  only  sixteen 

lies  distant,  remains  unaflected.*' 


MECHANICAL  SCIENCE. 

iVtw  i?jfl5p. — After  a  long  and  laborioug  investigation,  the  Ordnance  Select 
Lnutte«  have  recommended  the  ndoption  by  Goveninient  nf  the  Martini- 
iry  rifle,  in  place  of  the  Snider  rifle  now  used.  The  former  has  only 
renty-Beven  pieces  in  the  breech  against  thirty-nine  in  the  latter;  the 
igemeut  of  the  parta  i«  atron^rer;  the  manipulation  more  f«iniplf»,  and 
l€  cost  leas.  The  Murtini-IIenry  ritle  of  0-45'inch  bore,  haa  a  much  lower 
ajectory  than  the  0-o-inch  and  OoTT-inch  Snider,  it  is  more  af^curate 
dally  At  long  mnge,  and  the  penetrating  power  of  its  bullet  ia 
Iter. 

Liquid  Furl — Capt'^in  Selwyn  has  puhlis>hed  the  results  of  further  erperi- 

lenta  on  tlie  use  of  liquid  fuel.     Although  Captain  Sehv^'n  does  not  app(?ar 

maintain  the  exaggerated  estimnte  of  the  evaporative  duty  of  liquid  fuel 

^liich  he  once  entertained,  he  still  seems  to  think  that  the  whole  theoi^etical 

sat  of  combustion  may  be  utilised.     So  far  a*  the  experiraeuts  go,  it  haa 

)t  yet  been  shown  that  in  the  ordinary  conditions  of  practice  a  pound  of 

[uid  fuel  will  evaporate  more  than  fifty  per  cent  more  water  thnn  a  pound 

the  best  coal  properly  burnt.     Some  other  applications  of  liquid  fuel  pf»8- 

much  interest.  Boiler-plate  healing  furnaces  at  Woolwich  and  Chatham 

Lve  been  fitted  with  Messrs,  Dorsett  and  BlythV  apparatus,  already  de- 
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•crihed  in  tbese  pages,*  and  have  been  successfully  w 
In  BucL  a  furnace  tho  efficiency  depends  rather  oa  th- 
produced  than  on  ita  quantity,  and  it  is  quite  posaiblo  ibal  liquid  furl 
be  burnt  with  a  much  smaller  proportion  of  air,  and  that  a  high  and  8t 
temperature  may  be  the  more  eaaily  and  economically  TOainlained  tlian 
coal.    This  result  appears  to  have  been  attained  at  Woolwich,  th«»  f 
being  worked  at  a  less  consumption  of  fuel,  and  the  plat«3  heated  la  • 
shorter  tinio  with  oil  than  with  conl. 

if(t»m  Enrfine  Pirfonnance . — In  the  ordinary  mode  of  comparing  the  d 
of  atoam  enjoined  by  determining  the  qiiiiatity  of  coal  necessary  to  deti 
a  given  power,  tho  effieienry  of  the  boiler  is  not  distinguished  from 
elHeiency  of  tho  engine.  Mr.  B.  W,  Farey  and  Mr.  Bryan  Donkin  hav^ 
cently  made  some  interesting  experiments  with  an  apparatus  dBsijrned 
measure  directly  tho  heat  carried  away  in  the  condenser.  Measurinj^  at  tli« 
same  time  the  work  developed  by  the  engine,  by  means  of  indicator  di 
grams,  all  the  olemeuta  are  ascertained,  necesisary  for  determining 
efficiency  of  the  engine  independently  of  the  boiler.  The  quantitj  of  \ 
passing  through  the  condenser  is  measured  by  conducting  it  over  a  weir  or 
notcJh  Tho  tompTRture  of  tho  condensing  water  on  entering  the  con* 
and  that  of  the  mixture  of  injection  water  and  condensed  ate&m  leariog 
condenser,  is  ascertained  by  ordinary  tbenuometers ;  lastly,  tho  work 
in  the  cylinder  is  ascertained  by  indicator  diagrams.  Dividing  the  h 
power  developed  in  the  cylinder,  expre-^sed  in  thermal  units^  by  the  qii 
tity  of  heat  imparted  to  the  injection  water  in  thermal  miits  the  quot 
expresses  nearly  the  efficiency  nf  tho  steam.  And  since  the  efficieni 
tho  steam  in  the  same  engine  does  not  vary  much  for  moderate  variati 
of  power,  when  the  efficiency  of  the  steam  has  once  been  ascertained 
mvosureroent  (if  the  volume  and  tcnoperature  of  the  injection  water  aflt 
a  new  means  of  ascertaining  the  work  done  by  the  en^rine.  Messrs.  V 
and  Donkin  have  therefore  contrived  photographic  registering  apparatus, 
which  the  volume  of  flow  and  temperature  of  the  injection  water  is  c 
tinuously  recorded.  The  data  so  obtained  being  used  either  to  deter 
th(f  elliciency  of  the  steam ;  or,  if  the  efficiency  of  the  ^team  ia  kno 
to  determine  approximately  the  power  of  the  engine. 

Mr,  Heed  on  Iron-ClmU. — Mr.  E.  J.  Reed,  tho  Chief  Constructor  of  the 
Navy,  has  communicated  to  the  Institute  of  Naval  ArehitcMits  a  valuable 
exposition  of  his  views  on  tho  advantages  of  short  over  long  iron-c! 
with  an  abstract  of  his  paper  previously  presented  to  the  Koyal  Society. 

Jlr,  Reed  believes  that  it  is  unwise  to  make  an  iron-clad  very  long,  la 
costly,  and  unhiumly,  in  order  to  effect  a  comparatively  small  saving 
engine  power.  Hence  be  has  introduced  into  tht^  navy  ve^els  in  which  the 
length  is  only  live  and  a  half  times  the  breadth,  instead  of  being  six  and  a  half 
times  as  in  earlier  armour-plated  ressels*  Th«  reaxon  why  the  di^advan* 
(agea  of  excessive  length  are  more  apparent  in  iron^clad  than  in  other  vessels 
is  that,  iQ  them,  a  great  part  of  the  weight  to  be  carried  is  in  the  armoiiTy 
and  is  dependent  on  tho  form  of  the  veasel.  Any  addition  to  the  1 
leads  to  a  corresponding  increase  in  the  area  of  tho  surface  to  be  anaoi 
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m  tlie  unproductive  weight  to  be  carried.  In  the  mercbaiit'«hip  th«' 
load  to  be  carried  h  nearly  iudepeudeot  of  the  form,  and  any  diminuti'tQ  of 
engine  power  required  to  drive  the  Teasel,  due  to  forxn,  ia  pure  prain.  In  the 
iroD-ckd,  the  diminution  of  engine  power,  by  increasing  the  length  and  the 
fineness  of  the  ves&el'a  line*,  invokea  uoiuUaneoufily  an  increaw  ia  the  but- 
li^  to  be  armoured  and  of  the  tonnage  of  the  vessel  Mr.  Reed  pointB  out 
that  in  the  only  JaBtance  in  which  long  and  short  iron-clada  have  been  tried 
ttfider  precisely  similar  conditions,  the  six  hours*  trial  of  the  "Minotaur" 
(400  feet  lon^j  and  the  **  Bellerophon  "  {3G0  feet  long),  when  both  ve««eU 
working  at  G,200  indicated  horse  power,  the  former  made  14*105 
and  the  latter  14-05*3,  the  former  baring  been  a  somewhat  shorter 
in  the  water,  and  haTing,  oonaequently,  a  cleaner  bottom.  So  that  in 
case,  with  the  same  engine  power,  the  speed  of  the  two  ships  was 
y  identicaL  The  economy  of  coet  of  construction  in  ibe  type  of 
introduced  by  Mr.  Reed  ia  very  considerable. 
itf  Armwtr-riaie9,—Dr,  Fairbaim  has  given,  in  a  paper  reid 
the  Institute  of  Xaval  Architecta,  a  full  account  of  the  experiments 
e  Irnn  Plate  Committee,  from  1801  to  1804,  so  far  as  they  bear  on  the 
of  iron  plates  to  resist  projectiles,  and  on  the  qualities  moat  desirable 
mour  casing. 

it  of  Pipe^for  Ooi  and  Water  Marni, — ^Mr.  Barker  has  descnM  l0 
Society  of  Engineers  a  new  joint  for  pipes,  designed  to  obviate  tbe 
from  leakage  with  the  joints  in  ordinary  use.  Mr.  Barker  ii« 
faucet  pipes,  but  he  casts  on  them  a  coarse  pitched  screw  lb  wait 
n  tbe  spigot  is  placed  in  the  faucet,  one  turn  serves  to  screw  the  pipit 
to  a  bearing,  and  at  the  same  time  a  layer  of  moist  cement  intiwliioed 
a  conical  recess  is  compressed  so  ba  to  form  the  jninL 
'^allUer  BoU*,—\i  is  proposed  to  use  tbe  PalUaer  bolls,  whicb  Ibtb  Vmb 
«a  succeesfully  applied  for  armour^plating  porpoaes^  for  the  isli  and  hm^ 
bolts  of  railway  permanent  way.  The  principU  olf  tb*  PaUtaer  boll  baa 
already  been  alluded  to  in  these  pages,*  and  there  spgma  no  naaoa  wbj  ii 
ahould  not  be  m  suitable  for  resisting  the  impacts  to  which  railway  fa«te&- 
ifig»  arc  subjected^  a«  the  concaanon  ot  prcjectilesu 
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The  HMtm  of  the  O$atout  McduUa  to  thm  Mxd.-^thn  BrUiah  Maiied 
Jounutif  in  abstracting  a  recent  paper,  by  Heir  HfUBtsn,  in  th*  GarVMB 
C>MtraiblaU,  calls  attention  to  the  fact  that  Nemlnn'a  ataitling  IbtOfj  tbifc 
the  marrow  developea  blood-cells,  has  received  e<«fimntUMi  by  tbt  ukaaiv 
tiona  of  M.  Bizsozero.  Among  other  things,  this  obs«rrer  aaya  tbal  lb# 
ition  of  tbe  marrow  in  the  bones  of  froga  In  winter^  ns  nompsrwl  witb 
mer,  fumii^hes  an  important  argument  in  Ikvattf  of  tba  theory  Ibal 
arrow  ii  a  blood-gland.  In  winter,  the  white  cofpnadai  b  tlM  blood  ^ 
the  frog  ore  not  half  so  numerous  as  they  aro  la  amwicr;  aad  la 


•  Vol.  iii.  p.  MO. 


8tri 


affe 


POPULAR  8CIEMCK  &BfISW. 


marruw  consiste  almost  entirely  of  fut-cells^  whereas  iii  summer  ii  eoui 

haitilv  iiDV tiling  l^ut  lymphoid  cells.     lie  ejcamined  tbe  ooetal  olutow  and 

the  aple^n  in  th  c  cases  of  death  &om  typhun  fever^  and  olMenred  m 

dtnictures  aa  cnarmoud  incrense  of  cells  ciintaimng  blood-corpa«cW. 

The  Physiological  EffecU  of  Liyhtning. — ProftsMOr  Peppot^i  gEHli 

taoD  coil  at  the  rolytechnic  has  afforded  Dr.  RichardBoa 

carrying  out  a  number  of  extremely  interesting  experimeuts  on  tho 

powerful  electric  «hocka  on  the  aniraal  body.    In  a  lecture  deIiTea<od 

Polytecboic^  Dr.  i(icbard£ion  aumnmriBed  iha  reaultA  of  some  <r>f  ht« 

and  of  his  aiunmary  of  the  ellects  of  li^-btniny  shock  the  following 

abstract.     1.  Absence  of  evidence  of  action  of  the  hi^art:  though  it  m 

remembered  that  the  heart-beat  might  continue,  although  it  could  n< 

heard.      ±    Absence  of   reflex    action :    in  baU'achia,  however,  thia 

not  always  indicate  death.    3,  Diminution  of  the  animal  temperature  in 

cantieja  of  the  body.  4.  Absence  of  colour  in  the  semitran^parent 

thia  wafl  not  a  reliable  test.     5.  General  muscular  rigidity 

evidence  of  death ;  but  not  local  or  partial  rigidity,  unleaa  it 

musclea  esaontial  to  life,  as  the  respiratory*    6.  Coagulation  of  blood  L 

veins  was  a  surc^  sign  of  death.     If,  on  opening  the  Urge&t  vein  that 

be  reached,  the  blood  were  fouud  coagulated,  there  waa  no  hope  of 

respiration.     7.  Dccompogldon  was  the  tinal  proof  of  actual  death.^ 

of  various  kindfi  bod  been  described  a^  ht'ing  left  on  bodies  struck  by 

ning;  and  the  accounts  of  some  of  these  had  been  n^aidc»d  aa  cbi: 

exaggerated.    These  marks  were :  1,  bums ;  2.  impressions  of  metttUic 

stances ;  8,  ecchymoses  ;  4,  supposed  impressions  of  such  objects 

fences ;  6,  loss  of  hair. — 1.  Bums  were  more  likely  to  be  severe  wben 

was  not  destroyed  than  when  the  shock  was  fatal ;  they  varied  in  «il 

&om  mere  singeing  to  extensive   cauterization.     Pins  and    other 

articles  of  dress  often  led  to  severe  local  injuries — the  parts  injured  lM0f 

those  lying  between  the  luetallic  points. — 2.  Impi'dssiaHs  of  M€UiUiD  ^^ 

ttancei.  The  occurrence  of  tlies©  bad  been  doubted  by  l^araday  and  otlMBt 

but  Dr.  Richardson  had  foimd,  by  experiment,  that  the  impr^^ons  of  oi9^ 

ments,  &c.^  might  be  faintly  struck  on  the  surface  of  the  body.     The  tomk 

was  a  pure  eccbymosis ;  and  for  its  pioduction,  resistaiice  on  the  oppCNJIi 

side  was  necessary.    It  was  not  a  burn  rix>m  heated  metal ;  as,  under  fnvoiffp 

able  conditions,  a  simple  electric  Hpiirk  would  produce  it — 3.  Ecck^i 

were  sometimes  found ;  as  was  observed  in  the  case  of  Trofesfior  Rii 

of  St  Petersbur;^,  who  was  kilkxl  by  an  electric  discharge  in  175.3,  m\ 

performing    experiments. — 4.  yirboreiveni  marks^  wiongl}'  supposed  ta 

impressions  of  U-ees,  &c.,  were  sometimes  found.  They  were  in  reality,  as 

pointed  out  a  hundred  and  Aen  years  ago  by  Beccoria,  the  outUxioa  of 

superficial  veins  of  the  body.    Dr.  Richtxrdson  had  succeeded  in  bringif^i 

the  outline  of  the  veins  in  the  ear  of  a  rabbit,  by  means  of  the 

from  a  Ley  den  jar.— ^.  Lom  of  Jlair  was  obsened  in  some  cases  wbvat 

nervous  system  was  aOected. 

ExjwriinenU  mUi  hicUg^i  Food  for  Childrm. — Wo  believe  wo  wem 
first  journal  to  call  nttentioa  in  this  country  to  this  valuable  propanUua* 
Indeed  wo  u^ere  the  first  to  do  su,  for  it  was  in  our  pages  that  Baron  Lieli|( 
himself  described  the  substtmce  as  a  soup  for  infants.    We  aroj 
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srceive  tbat  at  a  recent  meeting  of  one  of  the  continental 
|e  ■odeties*  Dr.  Kjelberg  reUU'd  his  tixperience  of  the  use  of 
I  fdod  for  infants  us  a  remedy.  Six  cased  of  diarrhoea  occurred  in  liis 
fi*a  Hospital  among  infants  of  from  1|  to  2  yoni-s;  Hve  of  them  had 
\hoeii  tivated  with  medicine  witiiout  edect.  A  thin  brotli  made  from 
Wd  "  waa  given  them  a«  their  only  nourishment,  and  all  medicine  wan 
iDined.  The  motions  ut  once  at^simied  a  better  appearance.  In  one 
llieh  had  no  previoua  treatment,  the  efifect  of  the  exelii^ve  use  of 
I  food  was  very  striking.  Dr.  Kjelb<^rg  says  that  he  had  used  the 
pt  in  two  cases  of  childrenj,  private  palieDl£«  in  whom  not  diarrhoea, 
^ate  constipation  was  the  malady.  The  children  were  gtill  suckled, 
Ihe  food  was  administered.  The  peristaltic  function  of  the  bowels 
I  became  normal  and  regular.  Dr.  Kjtlberg  thinks  that  Liebig's  food 
U  the  capacity  of  regtdatinff  the  activity  of  the  intestinal  canal. 
)n>-*iUmg, — We  do  not  vouch  for  the  accuracy  of  the  statement  made 
\iieie  York  Mtdkfji  Record  that  Mr.  Ilftrace  Day  (who  is  said  to  be 
bur  of  a  recent  American  book,  "  Tho  Opium  Habit '")  has  oatan  over 
Hmds  of  opitim. 

i  ore  the  Actttai  Effects  of  Ahmdhi  vn  the  St/nUm, — Many  of  the 
p  in  the  Comptei^Reudtta  are  more  remarkable  for  the  distiuctnesa 
liich  the  coocJufiiuns  thuy  set  forth  aro  expressed,  tlian  for  the  sound 
p  on  which  duch  conclusions  are  baaed.  We  won't  suy  that  this  applies 
6>lloivin^.  But^  as  the  question  of  the  effect  of  absinthe  is  often 
Klvo  shall  lay  the  foUowiDg  conclusions  of  M.  Mngnan  before  our 
»; — L  The  epileptic  or  epileptiform  accident  in  alcoholism — or,  in  other 
dlcohoLic  epilepsy— are  of  a  radically  diderent  nature,  according  as 
pbolism  is  acute  or  chronic  2,  In  acute  alcoholism  the  epilepsy  Is 
Hie  complete  influence  of  an  external  agent,  of  a  poison  (absinthe) 
•f  it8«lf  alone  cousefl  the  epileptic  attack  ;  it  is  epilepsy  by  ^'  inttxxica- 
id.  The  alcoholic  epileptics  exhibit  the  ordinary  features  of  simple 
jb  msea,  and  aluo  superadded  phenomena,  among^  which  the  epileptic 
is  dominant  4.  These  two  groups  of  symptoms  (the  alcoholic 
Via  and  alcnholic  convulsions) »  united  in  the  same  subject,  have  a 
I  to  the  twofold  nature  of  the  poi^m  (absinthe),  whoso  elements  are 

tmd  alcohol,  o.  In  chronic  alcoholism  the  epileptic  or  epileptiform 
Me  imder  the  direct  control  of  organic  modiOcations  which  take 
i  the  patient  The  excess  of  liquids,  in  gradually  altering  the  tissues, 
I  them  capable,  xmder  the  influence  of  various  causes,  of  producing 
iKiBelves  convulsive  cpileptifonn  phenomena,  accidents  analogous  to 
lat  we  see  take  place  in  other  patients  in  certain  cases  of  lesions  of  thie 
p  centres  (general  paralyius,  tumours  of  the  brain,  &c.).  (Cmnpte^ 
\  April  5.) 


idnatondtt  dbtfdro^tfd— Professor  Brunetli,  the  celebrated  anatotniat, 
i%  baa  beea  deoerated  with  the  orders  of  St.  Anne  of  Itussia  and  St* 
w  the  Qreat  of  Rome.  This  last  honour,  says  V Imparzitdej  has  been 
kd  on  him  as  a  consequence  of  the  illustrious  astronomer,  Fatbtir 
I  having  r^hown  to  the  Pope  some  of  bis  (Brunetti's)  anatomical  pre- 
pA  illustrative  of  lua  zeseaicbes  oo  the  means  of  preserving  animal 
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Chromic  Acid  in  Therapeutict, — In  the  Bulletin  General  dt  la  7 
tiqttc^  Dr.  E,  Magitot  rectjmmencljs  chromic  acid  as  an  applicfttion  to 
affcctioaa  of  tlie  buccal  mucous  mombrane — auch  aa  all  forms  nf  stOI 
and  pfirticuljirly  the  different  kinds  of  gingivitis,  from  tbat  conned 
deatition  (as  wbc?n,  far  example,  it  attends  llie  eruption  of  a  wi*do 
to  ulcerative  stomatitis,  Aphthai,  and  divers  other  ulcerations  of  t 
mucous  menibrano,  are  also,  he  sajSji  rapidlj  modified  by  this  agfaii 
the  adection  for  which  he  specially  recommends  the  acid  is  '^  alveoli 
osteo-periostitis." 


METALLURGY,  MINERALOGY,  AND  MININO. 

Tlie  Phi/tiral  PropeHicK  of  GadoUtdie. — According  to  the  resoar:' 
Des  Cloizuuux,  tho  mono-refnictiDg  crystals  of  this  mineral  (which  il 
after  M.  Gadolin,  a  Russian  ebemi'it)  oug^ht  to  bo  referred  to  the 
The  percentage  cnmpojiitioE  of  the  Gadolinite  from  Ytterbj*  is,  tccoi 
Dr.  Berlin's  analysis,  quoted  by  the  author— Silica,  2562  ;  oxide  ofj 
fiO'OO;  oxide  of  cerium,  7^0;  protoxide  of  iron,  14*44;  lime,  ,*iOOOi 
nesia,  Oo4 ;  aUimiiin,  0'4B;  potaaaa,  019j  soda,  0*18.  Total,  K 
Vide  Comptcn-Iiendm^  May  10. 

Aktmimum  a  BcU-mdai, — Some  Be]|zian  manufacturer  has  just  hi 
Cfl»t  of  aluminium,  and,  wo  [Sctetdi^v  Opinion]  are  informed,  with  vi 
leaiilts.  It  is  of  course  extremely  light,  so  that,  though  large,  i( 
easily  tolled.    Its  tone  is  fyiid  to  be  loud^  and  of  excellent  pitch. 

The  Mmmfaiiurv  of  Copperas. — ^Tbe  following  is  a  brief  atati 
an  improvement  in  the  process  for  applying  copperas  to  the  puri& 
coal-gas,  devised  by  Mr,  P.  Spence.  "  My  indention  consists  in  the 
tion  of  copperas  from  compounds  of  iron  in  a  pro  to  state  by  treatou 
Bulpbuiic  acid.  The  substance  I  prefer  ia  the  hIh*?  of  puddling^ 
commonly  called  tap  cinder,  or  the  slag  which  results  from  regulu 
the  process  of  smelting  capper  ores,  but  other  prato  compounds  in 
etate,  or  ariainij;'  from  mimufHCtureSj  may  be  employed^  of  the  I 
vhich  I  give  OS  examples  the  Clereland  and  Mackband  ironstonesi^ 
substances  having  been  ground,  are  treated  in  an  ordinary  mani 
sulphuric  acid  in  a  suitable  Tossel,  and  the  result  is  copperas  in  a  diy  ] 
condition,  applicable  to  the  purification  of  gas  from  anmionia,  or 
ordinary  manufacturing  purposes  in  which  copperas  is  required, 
desired  to  produce  the  usual  copperas  of  commerce,  it  may  be  obtl 
dissolving  the  dry  powdery  miiss  in  an  ordinary  manner^  mid  tbeo 
liuing  it,  as  usually  practised  in  such  processes.*' — Vid^  Mi»%in^ 
Mny  15. 

Utiiimtion  of  Bhd  Furnace  Staff.— The  following  method  is  now 
in  several  iron  works  in  Belgium  :— The  slag  is  allowed  to  run  dip 
the  furnace  into  pits  about  eight  or  nino  feet  in  diameter  at  the  t 
sides  sloping  inwards  towards  the  centre,  where  they  are  about  ll 
deep.  The  mass  is  left  fi>r  eight  or  nine  days  to  cool,  when  a  h«i 
pact,  crv'stnlline  stone  is  obtained  which  is  quarried  and  used  for  1 
purposetj,  but  chiefly  for  paving  stones.    They  appear  to  wear 
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without  difRc»ilty.  To  ensuitJ  success,  the  greatest  care  must  h 
no  rharcoal  or  other  solid  carbon  cornea  into  contact  with  the  )  in-  ]<•  ^ 
welded,  as  otherwise  phosphide  of  copper  would  be  formed,  which  would 
cover  the  Burfaco  of  tbn  copper,  and  effectnally  prevent  a  weld.  In  t^ 
CJiae  it  ia  only  by  careful  treatment  in  an  oiidiging  tire  and  plentiful  appli* 
cation  of  the  welding  powder  that  the  copper  can  ngiiiii  l»e  welded.  It  iA^ 
therefore,  advisable  to  heat  the  copper  in  a  gsia  flame.  Ajs  copper  i»  a  modi 
softer  metal  than  iron — it  is  much  softer  at  the  required  heat  than  the  huw 
at  its  welding  heat — it  must  be  carefully  hammered  with  a  very  ligkl 
hammer,  or  better,  by  a  mallet,  and  so  shaped  aa  to  resiat  the  blow*  w  far  m 
noaaiblc^Vide  Mimn<f  Jmirnni^  May  15, 

The  Mirier <iU  of  the  lirciUnbnch  Meteorite. — The  Proceedinps  of  the  lioyd 
Society  for  May  contain  a  report  of  Professor  Mo&kelyiie  on  this  wibject 
This  meteorite,  which  belongs  to  the  rare  class  intermediate  between  meteooc 
IronB  or  i^iderites  and  meteoric  stunea  or  aerolites  (a  dass  to  which  I  appHed 
some  years  since  the  term  giderolites),  was  found  in  Breitenbach,  in  Bohemk 
It  is  a  spongy  metallic  mass,  very  similar  to  the  idderolit*  of  Kitten^jCTun^io 
Saxony,  the  hollows  in  the  iron  being  filled  by  a  mixtnro  of  cry^taUiDe 
minerals.  These  minerals  seem  to  consist  almost  entirely  of  two ;  aod  \hi 
present  notice  deala  with  these  two  minerals.  1.  One  of  them  is  of  a  pak 
green  colour^  crystallising  in  the  prismatic  system^  and  presentiag'  at  Q»Oi 
the  formula  of  an  augitic  mineral  and  a  ciyatalUne  form  nearly  apprami^ 
in^  to  that  of  olivine.  2,  TUo  other  mineral  is  on©  of  very  gr^»at  iattieit 
It  is,  in  short,  silica  crystallised  as  tridymite.  In  bulk  it  forms  about  a  &tfi 
part  of  the  mixed  crystalline  mass.  The  crvBtals  are  very  impexteft ;  te 
measurements  in  those  zones  accord  with  those  oi  an  hexagomLl  crvstaL  k 
section  made  for  examination  in  the  microscope  showed  two  small  cryilili 
in  which  the  axi^  happened  to  bo  normal  to  the  sectioD.  IJg-ht  ttmvoM 
these  crystals  with  equal  brilliancy  during  the  rotation  of  the  otvIiIW 
tween  crossed  Nicol  prisms.  That  this  was  du«  to  gyratory  polariialkiv 
and  of  a  right-handed  kind,  was  shown  in  the  following  manner  :^ — A  cob* 
parative  experiment  was  made  with  two  sections  of  quartz  of  oppMti 
qualities,  and  of  the  requisite  thickness  to  give  the  **  senative  tint'*  mti 
croBsed  Nicols ;  and  below  these  were  placed  two  thin  sections  of  ri^ht  ai 
left  gyrating  quarts,  giving  an  orange  tint.  The  two  minute  micrcwcafk 
sections  gave,  on  comparison  of  the  colours  in  the  centre  of  the  Held  in  mA 
casci  unmistakable  evidence  that  the  g^'rntion  was  similar  to  that  of  "ri|irl- 
handed'*  quartz.  There  can  be  no  doubt  from  these  results,  further  dfltiak 
of  which  are  to  be  laid  before  the  society,  that  thifi  mineral  Is  ailicainikil 
form  of  its  opaloid  crystal,  to  which  Von  Kath  has  given  the  nanf  tfl 
TridjTnite. 

Detection  of  Phosphorus  m  Cad  Iron. — M.  Tantea,  a  French  metallunriA 
who  has  given  much  attention  to  this  important  problem,  make®  t) 
ing  remarks: — It  is  well  known  that  very  small  quantities  of  pL.-u^xv. 
produce  no  sensible  alteration  in  the  quality  of  cast  iron,  wherejia  if  thep^l 
portion  exceeds  a  few  thousandth  parts  the  iron  i»  robbed  of  its  moet 
qualities.     It  is  very  important,  therefore^  to  ascertain  the  exact 
pbosphonu  present.     Nearly  all  the  methods  in  use  for  this  pi 
in  treating  the  iron  by  means  of  oxidising  agents^  so  as  to 
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to  pBfis  into  tike  ooodilion  ai 

in  the  state  of  a  magneiun  ownwwi>i. 
s  treatment,  for — I.  A  part  at  Ae 
nt£,  and  disengages  itself  Im  tStm 

2.  It  is  neoetMij  to  act  open  my 

macal-magnesian  plioqtkate  mixuif  witk  Urn  caide 

U  ditHcult  to  oolkct  tlie  anall  iBHWi  of  lAonifati 

ot  the  re^tiiel  in  which  the  pndfilaite  k  andib    &  Thm 

he  contained  in  the  iron  entexs  iato  tlie  wa^wiiitn  pvecip 

axseniate  as  insoluble  aa  the  phnfihatc. 

Creotote  ml  mo  Bomre$ if  Aat— We  hare  it  in  tke  aiillMiiilj  cC  oar 

coDtemporsjj,  the  Jamnui  tf  Iht  Sodti^  ^ -^^^  ^^  ^-  W.  B,  IMciett 

lias  brought  out  a  tfjTftem  hj  which  not  the  cnoMite  oil  bst  ita  4ittinrd 

Tapour,  which  i«  more  powcsfoly  la  laade  to  do  tlw  wvdc  of  coal  in 

iron  plates  to  the  heat  neceaaiy  for  bending  them  fiv 

and  other  similar  pmpoieiy  whexe  the  advantnges  MMi|dit  are  a  wf  ha^^ 

and  at  the  same  time  ao  equal  a  tempetajtare  aa  that,  while  produeoig  ^ 
required  amount  of  doctiUtj  in  the  material  to  he  operated  npoOy  it  ihall 
not  ba  deteriorated  in  its  fihroos  tenadi^«  For  aome  two  or  three  meittha 
Mr.  Dotsett  ha«  been  experimenting  with  his  patent  fnel  in  Wbnhiiek 
Dockyard,  and  ao  sadsfactorilv  to  the  Admindtf  authoritiet,  that  thej  hnro 
inatitoted  tests  at  Chatham,  with  a  view  to  the  preparation  of  tin 
plating  of  the  SvUan  annour-plated  thip  now  bnildiog  in  that  dockyard. 
The  advantages  maj  thus  be  ahortlj  flummed  up  aa  oomptfed  with  ooid : — 
A  gi^tly  ditnininhed  cost  and  earing  of  tune  in  pvodndng  the  required 
lieat  of  iron,  as  well  aa  a  saTing  of  labour ;  aa  ahoeac«  of  refiiae,  and  a 
surface  altogether  free  from  scale.  As  regards  the  effect  of  this  new  mode 
heating  upon  the  metal  itaelf,  one  of  the  dockyard  operatiirea  declared^ 
mewhat  emphatically,  that  the  commonest  iron  treated  by  it  came  out  f>f 
tlie  furnace  ae  good  as  the  best  Low'Hoor.  Tlie  apparatus  U  sbnple,  and 
inexpensiTely  applicable  to  existing  ooal-ftmaoeL  It  oonssta  of  a  reservoir, 
&om  which  the  oil  is  pumped  up  as  wanted  into  a  reoeiyer,  where^  hy  the 
application  of  heat,  the  raponr  is  generated,  and  this  is  passed  throng  pip«* 
iBto  the  furnace,  and  used  as  fuel  in  the  ordinary  war« 


MICROSCOPY. 

Tim  MetmoOjpioQl  Work  of  the  Qtforiflr.— The  existence  of  the  Monihiy 
\MicroKopkai  Jottnutl  so  stimulates  histological  inquiry  that  the  brief  space 
;we  are  enabled  to  gire  to  the  suhject  does  not  admit  of  a  thorough  record. 
\JFor  the  benefit  of  those  who  can  specially  devote  their  attention  to  this 
aubjecty  we  give  the  titles  of  the  papers  which  have  appeared  in  the  last 
Lthree  numbras  of  the  Mtmthhf  Microtcopictd  Journal : — 

AprH — ^Notes  on  the  Scale-bearing  Podune.  By  S»  J.  Mclntyre, 
F.R.M.S. — On  the  Fibres  of  the  Crystallme  Lens  of  PetromyzoninL 
With  a  Note  on  the  ^'Esophagus  of  the  Aye- Aye.  By  George  Gul- 
liver, F.R,iS. — Two  New  Forma  of  Selenite  Stages,    By  Frederick 
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Blankley,  F.R.M.S.— Jleseiircbes  on  the  Constitution  and  Peveloptnt 
of  the  Ovanan  Egjr  tpf  the  Sncculina?.  By  IM.  J.  Gcrbe. — On  the  8h 
pie  tStnirture  of  Compoiifitl  Leave:*.  By  W.  R,  McXab,  M,D.» 
— On  the  Microscopical  Structure  of  some  Precioiia  Stones.  By 
C.  Sorby,  F.R.S.,  &c. — On  the  Con&traction  of  Objoct-glaBges  for 
Micmscopo.  By  P,  TI.  Weubam. — On  the  Khizopoda  «s  embodyil 
the  Primnrdinl  T\*pe  of  Animnl  Life.  By  G.  C.  Wallich,  MLD.,  F.US 
Sec. — On  the  Structure  of  the  Red  Bh>r>d  Corpuscle  of  Oviparous  Vt?i 
brntn.  By  William  8.  Savory,  F.R.S.— A  Smidl  Zoophyte  Trotij 
By  W,  P.  Marshall,  President  of  the  Btrming'ham  Xatural  Iliston-  iind 
Microscopical  Society. — On  the  Preparation  of  Rock  Sections  for  Micro- 
scopic ExAminBtioE,  By  Diivid  Forbes,  F.R.S.,  &c. — On  the  Markinv*s 
on  tbii  Pleurosig^ma  img:ulatum  and  on  the  I^pisnia  sacchnrina.  By  J, 
B.  Dancor,  F.R.A.S. 

Maij. — Note's  on  Zoosperms  of  Cnistacea.  By  Alfred  Sanders,  M.R.C.S., 
F.K.M.S. — Protopla-sm  and  Livinp  Matter.  By  Dr.  Lionel  S.  Bv&l^ 
F,U.S.,  Ft?llow  of  the  Royal  Cnllej?«  of  Physicians,  Physician  to 
King's  College  Hospital,  and  lately  Prcfessor  of  Physiology  and  uf 
General  and  Morbid  Anatomy  in  King'a  College,  London.--On  *onie 
New  Infusoria  from  the  Victoria  Hocks.  By  Wni.  S.  Kent,  F.R.M.9. 
— Professor  Owen  on  Article  VI.,  No.  IIL,  of  the  *  Monthly  Miirro*- 
copical  Journal'^On  the  Construction  of  Objert-glasseB  for  the  Mien)- 
scope.  By  F.  H.  Wenhatn. — Def5cription  of  Parkeria  and  Loftufsii, 
two  Oigantic  Types  of  Arenaceous  Forarainifem.  By  Dr.  Carpenter, 
V.P.R.S.,  and  IL  B.  Brady,  F.L.S.— The  MicroKiope  in  Silkworm 
Cultivation.     By  M.  Conialia. 

Jttfi^^^Ou.  the  Proboscig  of  the  Blow  Fly.  By  W.  T.  Suffolk,  F.R.M^. 
^Note  on  the  BlofMl  \'e33e!  System  of  the  Retina  of  the  Hedgehog. 
By  J.  W.  liulke,  FR.S.— On  Crystals  Enclo3*Hl  in  Blowpipe  Bemjj. 
By  II.  C.  Sorby,  F.R.S,,  &c* — A  New  Process  of  Preparing  Specimenj 
of  Filamentous  Als^a?  for  tho  Microscope.  By  A,  M,  Edwarda. — Aeti*)0 
of  ,-Vnm.s  the  tics  on  the  Blood  Corpuiiclea.  By  J,  II.  McQuiUrn* 
M.B.,  B.D.S.,  Professor  of  Phyaiolofry  in  Philadelphia. — \  New  Fm- 
veraal  ilountin*^  and  Dissecting-  Microscope.  By  W.  P«  Marshall* 
President  of  the  Birmingham  Natural  History  and  Microscopical 
Society.— On  the  Construction  of  (Ibject-glasses  for  the  Microscope. 
By  F.  II.  Wenham. — On  Free  Swimming  Amcebas.  By  J.  G.  Tntcm, 
Esq. 

The  Bmocuiar  SpeHfum  Microscope.— This  instrument,  which  waa  dt- 
scribed  a  few  nights  since  at  the  Royal  Society  by  Mr.  Crookes,  and  wbiA 
waa  favourably  spoken  of  by  Dr.  Carpenter,  is  made  by  ilr.  Charles  Collins, 
of  Great  Titchfield  Street,  W.  Tho  principal  featurea  are  the  suVstagc 
and  the  bo.\  of  prisms.  The  former  carries  a  sliding-plr.te  to  hold  the 
and  apertures,  a  «ipring  atop  and  screws  for  adjusting  them^  and  a  rei 
object-glass.  The  slit  and  tbia  object-glasa  are  about  two  inches  apart, 
if  reflected  light  is  paaaed  along  the  axis  of  the  instrumentj  the  object-^ 
forma  a  very  small  image  of  the  alit  in  front  of  it.  A  milled  head  mom 
the  whole  sub-atage,  and  .*crews  bring  the  image  of  the  alit  to  anv  part  of 
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le  field.    Benea^tiwAMMi 
iax  ^lurfaoe  or  deaM  wih^—fr     The  i 
to  permit  tlie  object  to  lolste,  i 
tbrougb  it  in  aaj  directioa.    TW 
and  two  crown,  fitted  in  a  box  BEsr^ed  !■!•  &c 
means  of  a  ^  tliej  are  tkrows  a  «r  aataCi 
on  in  front  ofthepriflD-lMK.    dftiAi^^tke 
wMte  clood,  Fniiii]ia6T'i  IIimb  are  viaMfe^  aad  1^^ 
,eeen  in  great  pededion;  tbe 

•Tcr  the  whole  field,  and  Iha  aehniHtiai  if  Ike 
;t,  tbe  lines  from  a  to  c  aie  fraeticaly  ■  &e 
lage  prism  near  thfe  alit  rTiMrti  t«09etti>t«  ha  i 
id  tbe  variatin—  m  llw 


lable  the  hnlliaiit 
iiArLied  light,  lo  be 


niOTOGHAI^T. 


the  aegatiTc  ia  a 
tliez«  aie  lew  avtiula  of 
im  it.    A  few  wveha  ago  thii 
>ndQQ  PhotognfUe  Sodetjhra  ladj 
Ay  known  ia  cwwctica  with  the 
yiA.  JuliJi  Caxncrai^ 
negalirea  had  their 
work  of  cracki.      Thi»  e^ 
iU,  eiflfectA  eq^naOj  eanlj   csved. 
rally  andentood  to 
io$phere  Iram 
lould  be  kept  in 
ijera  of  bloitii^' 

eixed  or 
aiiely  aarazned  that  the 
plate-box  of  the 


ao  aa  to  be 

tiTea  win  wrer  cndk  k 


ing  expoeed  to  the  acdon  of  the  atflwipbcfe  hj  wheefc  H  J»  mmmmm, 
hen  «  negatiTe  haa  ahead/  beone  oKked,  a  aoft  pad  «€  wttam  wmi 
lould  be  charged  with  aow  ine  laaap-bbdt^  mi,  rahfcid  aD 

The  cracking  are  thaa  fDad  «p  io  aa  lo 
listence  incapable  of  beiag  detected.    WbaiatfT  tmtf  k9  fbfl^gbl  m 
'poundnesA  of  the  prindpla  of  tUi  fgf  dhl  ■■■■wi.  Chifi  am  ba 
whatever  as  to  ita  <»i;iiellfiic»  is 

77us  Moiykime  Dnooem, — Aa 
morphia  aa  a  pRaerratiTe  afaot  for  dry  plctaip  baa  hmd  Ibat  bf  WiMi  ^ 


the  followiof  prepantion,  which  beapi  w«U,  plalei  May  ba  |M*|m4  Ait 
ill  yield  fine  negative*  for  wmbj  mcnlha  afkr  thay  «»  aide.    His  t«f^- 
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therr — hot  wnter,  G  oz, ;  pulveri^^ed  sugar  of  niilk^f  oj. :  tiuini%  40  gn[] 
tincture  of  opium,  |  drm.    Tlif  se  tiro  added  to  the  wat'Or  in  the  above 
The  sugar  of  milk  should  be  dissolved  and  allowed  to  siand  lialf  an  he 
before  being:  filtered,  after  which  the  other  iti^dieats  are  to  be  added. 

Photo-«tatist{c9. — At  a  recent  meetin;?  of  the  French  Photographic  Sod< 
a  sug^stion  was  made  t:onceniiiig  the  deHirability  of  organieing  plans 
obtaining  authentic  photographic  stAtistica,  such  aa  the  quontitir  of  aili 
and  other  chemicala  consumed,  the  number  of  photographers  in  eacK  oountir, 
the  value  of  their  prodiictiLons,  (fee,  &c. 

A  Cloud  J}\aphragm.-—YTom.  time  to  time  auggeations  have  been  made  Im 
effecting  the  uniform  lighting  of  the  negatives  in  a  hiter&l  direction,  fof  it  ii 
a  reoogniaed  fact  that  tho  intensity  of  the  light  on  the  centre  of  a  phot^ 
grttph  is  greater  than  that  by  which  the  margins  are  produced.  This,  how- 
ever, is  scarcely  noticeable  except  in  the  case  of  pictures  containing  a  rm 
wide  angle.  In  a  stop  or  diaphragm  for  a  landscape  lens  it  is  desirable  ihat  a 
peculiar  adjustment  be  made,  so  as  to  reduce  the  intensity  of  the  light  on  the 
fiky  of  the  picture,  and  increase  in  a  correeponding  degree  that  requir>*1 
on  the  comparatively  dai-k  foreground.  A  verj  ingenious  method  of  efFecJ- 
ing  this  wag  proposed  by  the  Rev,  William  Read,  of  Manchester,  and  &in«isw 
in  placing  the  diaphragm,  not  at  a  right  angk  to  the  axL<»  of  the  lens 
uaually  done,  but  obliquely,  and  in  such  a  manner  aa  to  transmit  a  mi 
wider  pencil  of  light  from  the  foreground  of  the  scene  to  be  photogn^i 
than  from  the  aky.  By  this  contrivance  the  bright  sky  is  not 
and  represented  as  a  flat  white  mass,  a.^  ia  so  commonly  the  ca«e. 
tendency  in  darkness  of  the  foreground  in  the  photograph  is  nleo  prori< 
against.  The  perfecting  this  idea  hfl«  of  late  engaged  the  attention 
opticians,  and  it  is  expected  that  before  long  an  improved  cloud-«top  on 
principle  will  be  an  article  of  commerce. 

Nvv)  Photttfffiiphif  Society. — A  photographic  eodety  has  been  farmed 
Bristol,  under  the  presidency  of  the  Bishop  of  Gloucester  and  Bristol, 
are  many  clerer  amateiiir  and   professional    photographers  who  reidde 
Bristol  and  its  vicinity;  hence  there  is  no  reason  why  the  society  should 
rapidly  attain  a  high  posilion. 

New  Method  of  Prepuruiff  Printing  Surfaces. — Mr.  Paviea,  an  Kdinbuigk 
amateur  photographer,  has  completed  some  experiments,,  instituted  by  hho 
with  a  view  to  render  common  papers  8utliciently  hard  on  the  surface  to  bear 
bedng  floated  on  the  j^easiliMmg'  solution  without  abi^orbing  it.  As  a  coni^ 
quence,  1  ^  is  now  able  to  produce  brilliant  photographs  on  puch  apparwitlf 
imsui table  surfaces  aa  those  of  brown  wrapping  paper,  the  backs  of  handbills, 
drawing-paper,  canvaa,  &c.  Several  good  photographs,  some  executed  no 
cartridge  paper,  have  recently  been  exhibited  at  one  of  the  London  ifioeietlei, 
BA  an  illustration  of  what  the  process  is  capable  of  doing.  The  method  of 
preparing  the  paper  i.^  as  follows  :■ — From  four  to  six  grains  of  gelatine  an 
aoaked  in  an  ounce  of  water  for  an  hour,  and  are  then  dissolved  by  the  ap- 
plication of  heat-  While  etill  warm,  add  slowly,  and  with  constant  stirrinc. 
from  four  to  five  drachma  of  a  solution  of  white  Inc.  The  strength  of  the 
lac  solution  should  bo  six  ounces  of  methylat^j  ppiritjs  of  wine  to  one  *Mince 
of  either  white  or  orange  lac,  according  to  the  colour  of  the  surface  to  which 
it  is  to  be  applied.    The  mixture  of  the  gelatine  and  solution  of  l*c  pro- 


ode  ^H 
Odifl 


d 


9cis5niTc  simaAST 


A  creamy-looking'  emiilfioa,  in 
cliloride  of  sodium,  or  a  like  equivaleBl  of  anj 
preferred.    Thin  solation,  after  betag 
means  of  a  large  flat  camel'^  hair 
aansitised  by  nitrate  of  xQtct  in  the  nsiial  vaj. 

Neiv  Fhoto-ennmel  iVM«w.— IL  De  Lner-FoMwiw,  m 
just  publibhed  a  new  method  of  prodiKuaf  TitiiMlf  or 
A  plate  of  glass  is  coated  with  a  teDiiiiinB  aoli 
Bugnr,  gum  arable,  bonerj  and  hidmoate  cf 
When  dry,  the  plate  is  exposed  to  lig^  nadar  a 
the  development  being  effected  hj 
fine  powder.    This  adberea  to  tlia 
action  of  the  li^ht    The  film,  being  UmiwtLtitd  to  tke 
yitrified  in  a  suitable  muffle. 


^da^ 


Electric  J^KMphart$ctnce  m  Sm^ttd  GmetL — ^In  * 
e  French  Academy  (Maj  10),  M.  Le  Et 
413%  not  alone  produced  by  the  paasage  of  tlie  eieetnc 
but  can  be  caased  bj  a  procseas  of  iodactioa.    WhcB,  he  Mja, 
wheel,  highlj  electrified,  ia  set  in  rapid  motian  done  to  a  ttk« 
rarefied  gaa^  phoephoieaeent  phanomaBa  cxkihit  tbenaelfn. 

The  fhofphoretctnet  aeen  m  Mari^  Omam  ^^Ur  ikt  Pitittfe  ^  ^  Skeine 
Sparh, — This  subject,  which  is  one  of  great 

M.  Kdouard  Sarasin.    InatcMi  of  a  tolie  1m  mm  ft  IwH  jlwa  kf  tka 
im.     After  deecnbing  the  gencfai  amofeneata^  tbi 
gasee  experimented  on  in  thia  appaffntm  wrn^  iaH^  oiy§ia  wait  Hi 
pounds,  and  then  other  gnaea  eootaiaing  no  oij^^caL       Oiygm,  iki 
author  sutes,  always  gnre  a  peniatent  lanrino^ty  after  the  ktaunftkiB  «f 
the  current     In  order  to  see  it^  he  cays,  it  ia  nffioi— ly  to  c&oae  oat'a  eyca 
hile  the  current  is  pasnng ;  then,  oo  opening  the  eyea  rnhnt  Urn 
ceased,  "  one  sees  a  sort  of  pale  Ught  along  tlw  ttaek  of  IIm 
or  that  the  spark  had  prerioaaly  traTefied.    At  Imr  fnaMna.  tkat  la 

at  3  mm.  and  lower,  this  light  fills  the  bell-glaeiL    It  ia  at  a 
2  mm,  that  the  maximum  of  inieiiaitj  and  duration  b  pwdacel,    Ko 
er  simple  gaa  gi>€e  the  same  leaolta.    Hydrogen,  mttogen,  diloriaa^  asd 
e  Tapours  give  not  the  least  trace  of  phosphorescence.    The  eompounrl 
which  contain  no  oxygen  likewise  give  no  luminosity  of  this 
us  ammonia,  coal>gaa^  and  hydrochloric  add  gas,  gire  none.     And  >»-. 
may,  to  a  great  extent,  be  said  of  atmospheric  air,  notwitlurtanding  the 
Ih&t  It  contains.     On  the  other  h^nd,  the  compounriit  of  iixygen  all 
this  property,  more  or  leas,  and  some  of  them  in  a  vrrry  high 
aiibetmice  which  produces  the  most  intense  eirtK*t  i-  acid,     lo 

tin^  on  the  yapoura  of  sulphuric  acid,  the  i.  :>]>1y  pUr«« 

t  the  bell-^l»ia»  ii  larg«  capsule  tilled  with  tht5  conc*.outruu;d  ASordhanien 
Then,  when  the  air  is  exhausted,  the  vapour  of  the  acid 
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tlilTusea  itself  tbroughout  the  space.  Some  of  the  experimenta  wij 
suhstaDce  were  of  great  interest.  When  nitrogeQ,  ftir,  nitrous  oxide, 
ftc*id»  and  carbonic  oxide  were  used,  the  luminosity  wafi  in  each  case  pith 
duced ;  hut  when  h vdrogen  wiia  employed,  not  the  slightest  appredaKli 
eifect  WM  obtained.  M.  Sarofiin  gives  the  following^  hypothetical  expUnir 
lion  of  these  phenomena  :^ — The  nascent  oxygen  or  ozone  is  diStiied 
throughout  the  space.  In  this  state  it  has  a  rery  strong  tendency  to  com- 
bine with  the  elements  in  its  presence,  and  in  fact  up  t^.*  the  time  that  the 
current  ceiises  it  recombines  with  them.  This  recombination  of  nascent 
oxygen  or  ozone,  being  eifected  with  ];^eftt  energy,  mu»t  be  accompanied 
with  a  considerable  degree  of  heat,  and  this  in  its  turn  produce-^  the  lumi- 
noaity  to  which  the  term  phosphorescence  is  ^ven, — ConipU$-Iitndm, 
April  12. 

Anew  Batten/ for  Telegraphic pmyoies^  but  which  may  perhaps  be  g(!ii»- 
rally  usefiil»  has  been  invented  by  M.  Ciuyot,  and  apparently  is  not  unlike  H^ 
ordinary  Menotti  sand  battery.  It  consists  of  a  porous  earthen  vesselfilW 
with  finely-powdered  iron  ore,  in  which  is  plimged  a  cylinder  of  giit-retart 
charcoal  and  an  onliiiary  vessel  filled  with  concentrated  ^jlution  of  coninun 
salt,  io  which  is  placed  a  slip  of  xinc.  The  only  care  required  to  keeptudt 
a  battery  in  order  is  to  keep  the  latter  vessel  always  full  of  coneentnkd 
solution.  Further  the  solution  may  be  replaced  by  sand  impregnated  with  il, 
or  by  salt  in  crystalt*,  the  humidity  of  the  atmosphere  being  olwav^  vaSSt 
cient  to  serve  as  a  solvent. 

The  rhifmc$  of  the  Gitff  Stream. — M.  James  CroU,  who  has  publi^ed  tome 
papers  on  this  subject,  speculates  thus  as  to  the  stream  as  a  heat-eanring 
medium.  The  total  quantity  of  water,  he  says,  conveyed  by  this  strvam  i» 
probably  equal  to  that  of  a  stream  50  miles  broad  and  1,000  feet  deep,  fiowinp 
at  the  rate  of  four  miles  an  hour,  jind  the  mefln  temperature  of  the  entire  ma^ 
of  moving  waters  ia  not  under  05°  at  the  moment  of  leaving  the  Gal£  I 
think  we  are  warranted  to  conclude  that  the  Gulf  Stream^  befoi-e  it  relTuns 
from  its  northern  journey,  ia  on  au  average  cooled  down  to  at  least  40°,  ooa- 
eequently  it  loses  25°  of  heat.  Each  cubic  foot  of  water,  therefore,  in  thii 
case  carries  from  the  tropics  for  distribution  upwards  of  1,500  units  of  beak 
or  1,158,000  foot-pounds.  Acconlinc;^  ti*  the  above  estimate  of  the  siiet&d 
velocity  of  the  stream,  5,575,(>«SO,000.000  cubic  feet  of  water  are  conveyed 
from  the  Gulf  per  hour,  or  i:iy, 8 10,320,000,000  cubic  feet  daily.  Coxjue- 
quently,  the  total  quantity  of  heat  tiansferred  from  the  equatorial  regioau 
per  day  by  the  stream  Amounts  to  1 54, 059,30C*,000,000 ,000,000  foot-pou»d* 
From  observations  made  by  8ir  John  Ilerschel  and  by  M.  Potiillet  on  ikt 
direct  heat  of  the  sun,  it  is  found  that  were  no  heat  absorbed  by  the  HXm> 
sphere,  about  83  foot-pounda  per  second  would  fall  npcm  a  square  foot  vt 
fiurfaoe  placed  at  right  angles  to  lli«  sun's  rays.  Mr.  Meech  estimattfd  thai 
the  quantity  of  heat  cut  off  by  the  atmosphere  is  equal  to  about  22  per 
cent,  of  the  total  amount  received  from  the  sun.  M.  Pouillet  estiuiatea  tht 
loss  at  24  per  cent.  Taking  the  former  estimate,  64' 74  foot-pound«  p€t 
second  will  therefore  be  the  quantity  of  heat  falling  on  a  square  foot  of  the 
earth's  surface  when  the  sun  is  in  the  zenith.  And  were  the  sun  to  i«- 
main  stationary  in  the  zenith  for  twelve  hours,  2,706,7(>8  foot-pounda  wattld 
lull  upon  the  aurface. 
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The  Temperature  of  the  Air^  and  thai  of  Tree*  attd  JFat6eti.^hi  a  p^per 

tt  in  to  the  French  Academ  j  on  March  :20^  M.  BcoqfmeRl  gave  an  account 

of  some  curious  mquixies  recently  o<mdacted  hj  him  on  this  point     H«.> 

stated  that  in  severe  cold  in  winter,  when  the  temperature  falls  to  8"*,  10*, 

id  furth»?r  below  zero,  it  is  colder  in  woods  than  outside  them.     XL  Beo- 

[uerel  the  elder  hai  taken  thid  question  up  again,  with  th»3  aid  of  obsenra- 

laons  which  Le  made  in  18o8  and  18o9  with  the  electric  thermometer  on  the 

imperature  of  the  air  iu  the  north,  compared  to  that  of  a  tree  of  Om.  45  in 

Leter,  to  Om.  22  below  th<^  bark.     In  the  month  of  JuJj,  at  the  time  of 

^^eatest  heats,  the  temperature  in  the  air  was  suoceaairdjr  at  29'40, 

*20f  2C'05,  &(-\;  whilst  in  the  tree  on  the  same  dajB  the  legiater  was 

1-60,  25-90,  2o'40,  &c. ;  the  differences  were  equal  to  4  80,  230,  and  l'6o, 

I  ways  dimiui^ng.     Once  the  temperature  of  the  air,  at  the  end  of  serenal 

lys,  rcftcht'd   18-78 ;  that  of  the  tree  wa?,  on   the   contrary,  higher,  a^ 

»Uowb;— 24G5,  23  50,  21-50.     Theie  results  show  that  a  certain  time  i* 

iiy  for  the  heat  to  penetrate  the  tree,  but  without  attuning  the  maxi- 

lum  temperature  of  the  tur,  except  in  certain   peculiar  circumstances 

!ady  set  forth.     The  observations  recorded  further  show  that  in  summer 

le  temperature  of  the  air  is  in  general  liigher  at  nine  o'clock  at  night  than 

nine  o'clock  in  the  morning,  and  even  frequently  higher  than  at  three 

li^clock.    This  h  a  proof  that  the  maxima  only  occur  rather  lata  in  the 

rening. 

A  new  fXryhydtoffen  Lamp* — Le^  Mofidet  (May  6)  gives  an  account  of 
►me  experimeuts  which  are  given  nightly  at  Paris  in  illustration  of  the 
[ualitieH  of  a  new  lamp.  The  burner^  which  is  arranged  to  bum  either 
mre  hydrogen  gas  or  coal  gas  at  any  pressure  from  two  millimeti^es  up  lo 
^veral  centiinetres,  is  constructed  in  the  following  manner : — The  oxygen 
)ues  &om  a  central  opening ;  the  hydrogen  ot  coal  gas  issues  fn:>m  small 
ibular  openings  not  unlike  those  met  with  in  the  Leslie  ga»-bumer ;  but 
of  being  as  in  that  burner  almoBt  vertical,  they  are  in  this  inatasce 
it  80  as  to  lay  almost  horizontal,  and  thus  stand  with  the  opening 
iite  to  each  other,  while  the  oxygen  is  in  the  centre ;  the  flame  is 
against  a  piece  of  zircon-magnesia.  We  further  notice  a  circular 
.rgand  burner  without  any  magnesia  cone,  and  so  arranged  as  to  have  the 
jmbustion  of  the  gas  supported  by  oxygen  gas  instead  of  by  air.  A  modi- 
ition  of  this  burner,  as  regards  the  arrangement  of  the  supply  tubes,  is 
le  to  serve  for  burning  gas  fed  by  oxygen,  the  burner  being  pificed  in 
ig  glass  globes  so  as  to  suit  the  purposes  of  lighting  mines  and  for 
ibmarine  lamps.  Care  has  been  taken  by  proper  and  suitable  means  to 
ofi*  the  products  of  the  combustioD  in  each  case  in  such  manner  ns  to 
the  safe  use  of  the  apparatus. 


ZOOLOCn^  AND  COMPARATIVE  ANATOMY. 

The  Mole  Cficket. — Those  who  are  interested  in  this  group  will  be  glad 
Icam  ^that  Mr.  S.  Scudder,  the  welb known  American  entoiiinlngiiit^  h^ 
itiea  a  very  valuable  memoir  on  these  insects.    It  is  puhlished  by  thn 
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ftmB  of  the  Essex  Institute,  £ram  which  hu  usued  Dr.  PliKlmid*s 
WQtk  noticed  in  our  In^t  number. 

A  larva  and  beette  of  the  Elater  t^fttus  huTe,  eays  the  Aiktrnmum  (June).  brf« 
racentlj  brought  fkim  B&hiA  and  exhibited  at  the  Biitifth  Musenm.  Tb 
following  description  of  them  haa  been  ^reo^  Wheo  seen  in  the  d«  ^ 
it  is  Bomewhat  like  a  meal-wonii^  but  more  tapering  at  each  ^nd  and  nlW 
more  than  an  inch  long,  of  a  pale  yellow  colour^  with  a  8mall  red  beai 
There  are  ten  heautifial  bright  golden  and  green  himinmis  <7pots  on  each  odi 
of  the  body,  edging  the  stigmata  and  diiSering  in  briUiancy  aa  the  iniinil 
respire^;  the  head  emitting  a  moat  brilliant  ruby  light,  like  the  tamp  of  I 
railway  locomotiYe.  The  inaect  often  lies  on  it«  »ide,  forming  a  liog^ 
beautiful  lamps,  with  the  ruby  head  in  the  centre.  When  the  animal  cmnb 
in  the  dark  it  looks  like  a  double  line  of  yellow  lamps,  as  it  were  foUavinf 
the  mby  light.  The  light  is  much  more  brilliant  and  intense  than  tliit  af 
the  glow-worm,  but  the  individual  spots  are  smaller. 

Natural  Hidory  at  thf  British  Museum. — In  the  "Report  "  just  preMBMd 
to  Parliament,  Pruf.  Owen  reports  in  general  for  the  Bepartmenta  of  Xalanl 
History,  progress  in  arranging  and  improving  the  ex^hibited  collectiaDi.  Bl 
complains,  as  before,  of  want  of  room ;  the  additions  numbering  36JdS^— 
J)r  Gray  details  for  the  Department  of  Zoology  the  acquisition  of  3I,1H 
specimens,  of  which  17,144  are  Annulosa;  the  printing  of  catalogoiw  ol 
Diurnal  Lepidoptera,  by  Mr,  A.  O,  Butler ;  and  of  Heteropterous  Hemiptcn^ 
Part  III.,  by  ^Ln  F.  Walker ;  also  many  important  items  of  the  additiom.-' 
The  Department  of  Geology,  under  Mr.  Waterhouse,  has  been  employt»d  is 
new  arrangemeutii. — The  Deparlment  of  MineraJogy,  under  Dr.  Mo^kcljiM, 
has  acquired  1,036  specimens,  including  diamonds.  Dr.  Maskelyne  h*f>  «^ 
added  largely  to  the  collection  of  meteorites,  a  subject  in  which  he  U  fMV 
engaged  in  elaborate  researchea. 

Life  on  the  dt^ep-sea  Bottom. — The  Americana  continue  their  impcR^wl 
dredging  enc^niries  in  the  Gulf  Stream.  A  recent  number  of  the  BmUdat  ef 
ihe  Mtueum  of  Cotftparative  Zooio^  (No.  7)  gires  the  aeeond  aeries 
reports  of  results.  Mr.  L.  F.  Pourtale?,  who  supplies  the  record, 
the  utmost  depth  reached  with  the  dredge  was  517  fathoms^  or  3,102 
over  1,000  feet  beyond  the  late  researches  near  Spitzbergen.  The 
has  been  divided  into  three  regions,  extending  in  zones  around  the  ¥li 
reefe:^!.  From  the  reef  outwards  four  or  five  miles  to  the  depth  of  W 
fathomai  2.  From  m  to  250  or  350  fathoms:  3.  The  bottom  of  tb< 
channel,  which  does  not  much  exceed  500  fathoms.  Tho  first  region  i» 
barren,  and  c<ivered  only  by  dead  and  broken  shells,  shoeing  that  the  fsans 
of  the  reef  itself  does  not  extend  seaward.  The  second  is  **  rich  in  animal 
forms,"  and  is  particularly  interesting  to  the  geologist  It  is  a  limestoii^ 
gradually  increasing  by  the  accumulstion  of  the  calcareous  remains  of  <^  -'^' 
EchiDoderms,  and  MoUuskfi.  Tbyst?  d«Sbris  are  consolidAted  by  the  i 
SerpulfB,  the  interstices  filled  up  by  Foraminifenc,  and  smoothed  over  In  ihf: 
Nullipores.  It  is  supposed  that  this  will  eventually  thickvo  until  the  walet 
is  shallow  euoiigh  for  tht^i  Astreans  and  JLidrepores  to  bepnu  thtir  work  of 
founding  a  new  burner  einiUar  to  the  existing  reefs.  This  limestone  b  filled 
with  recent  fossils,  furnished  in  groat  part  by  the  animals  now  living  on  th« 
bottom^  but  a  £ew  contribute  by  sinking  after  death  from  the  higher 
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e  superincumbent  water  (teeth  of  finbes  and  abelk  of  Pteropod*),  and 
arc  brought  by  currents  from  littoral  regions  (bones  of  the  Manatee, 
Uid  fragrments  of  littoral  plaitts).  All  the  br&ncbe«  of  the  ammal  kingdom, 
to  far  as  their  marine  carnivorous  orders  are  concerned,  are  abundantly 
repTe&iented  in  this  ri'pi'iou,  hut  it  is  destitute  of  planti^.  The  third  region  is 
iparsely  inhabited  by  a  f«w  Molluaks,  Radiatea,  and  Crustaceans,  but  the 
»eculiar  animak  are  the  microacopical  Globigierinw  whose  silieeous  ehellfl 
laTC  ctr>vered  the  bottom  of  the  channel  with  a  thick  deposit.  The  deep-sea 
tmrnals  of  the  second  and  third  refjions  are  of  smaller  size  than  allied  forma 
vf  the  littoral  zone,  Thfi  only  exception  i«s  an  Echimia,  which  ia  nearly  of 
the  average  aize,  and  an  Actinia. 

T/ie  Amen'tan  LepUioptera. — The  Anieriean  Entomological  Society  ia  now 
iamiing  in  parts  a  list  of  Butterflies  and  ^lotha.  The  editors  are  Messrs. 
Brote  and  Rubinson. 

A.minntnn  Gitifi»hopper»  have  been  equally  well  dealt  with  in  a  catalog'ue 
prepared  bj  Mr.  Samuel  Seudder. 

7Vi«*  Vasritlar  parts  of  the  Retina  of  the  Hedgehag. — The  I^oceedmfft  of  the 
Mot/al  Society,  May,  contains  a  communication  by  Mr.  J.  W,  Ilulke,  in  con- 
tinimtion  of  hia  former  papers  on  the  strwcttiTe  of  the  retina.  The  chief 
peculiarity,  he  saj^s,  is  that  on/y  capillaries  enter  the  retina.  The  vasa  centraliA 
^erce  the  optic  nerve  in  the  sclerotic  canal,  and,  passing  forwards  through 
the  lamina  cribroaa,  divide  at  the  bottom  of  a  relatively  large  and  de*^p  pit 
in  the  centre  of  the  intraocular  disc  of  the  nerve,  into  a  variable  number  of 
primary  btauches,  from  three  to  eix.  Thew  primary  divisions  quickly  sub- 
divide, furnishing  many  large  arteries  and  veins,  which,  radiatmg  on  all  aides 
from  the  nervfi-entrance  towards  the  ora  retinie,  appear  to  the  observer's 
unaided  eye  as  *«trongly  projecting  ridges  upon  the  inner  surface  of  the  retina. 
When  vertical  sections  parallel  to  and  across  the  direction  of  these  ridgea  are 
ined  with  a  quarter-inch  objective,  it  is  immediately  perceived  that  the 
ea  and  veins  lie,  throughout  their  entire  comije,  upon  the  inner  surface 
tlie  membrana  li  mi  tans  interna  retime,  betiseen  this  and  the  membrana 
oidea  of  the  vitreous  humour,  and  that  only  capillaries  penetrate  the 
a  itself. 

development  of  Ute  Zoosperme  of  FUhes  forma  the  subject  of  a  paper 
lished  in  the  Ihdk'tm  of  the  Academy  of  Sciences  of  St.  Petersburg, 
bj  M-  OwsiannikofiT,  whose  researches  on  the  zooBperms  of  the  salmon  and 
Cither  fishes  kad  him  to  conclusions  quite  opposed  to  those  of  Kolliker.  The 
eells  which  develop  the  zoosperms  may,  he  says,  sometimes  be  seen  to  con- 
tain from  ten  to  (iftei'n  secondarj*  cells  within  them,  and  these  are  the  young 
spermatozoa.  The  nucleus  of  the  cell  becomes  the  head,  and  the  protoplasm 
which  surrounds  it  forms  the  tail*  The  adult  spermatozoon  has  a  head  like 
"  an  ace  of  hearts,"  pointed  in  front  and  bi-oad  behind.  It  consists  of  two 
lateral  parts,  which  are  separated  by  a  supedicinl  groove.  Immediately 
behind  the  head  there  is  a  thickening  of  the  tail,  which  however  has  no 
epecifd  feature.  The  zoosperm  does  not  move  along  by  jerks,  but  by  a  dia- 
tinct  undulating  motion.  When  water  is  added  to  the  ayminal  liuid  the 
erma  move  about  briskly,  but  when  much  ia  added  the  tails  disappear. 
1,  the  author  says,  is  due  to  a  retraction  of  the  tail  towarda  the  head,  and 
iling  of  the  former  round  the  latter. 
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The  teHh  o/Rotifera.--The  Tlev.  Lord  Sidney  Ood<>l  Sortie 

conimuDication  on  tbi^^  subject  to  the  Literary  and  Pi  ^       al  S 

Matiche«t«r  fit  its  meetiug-  on  April  (i.  The  dental  organ,  be  iays^  cm 
aists  priaittrily  of  two  slightly  arcuate  jawg,  broad  at  their  upper  extmni* 
ties  and  narrow  and  pointed  at  their  lower  onea.  Elastic  ligameata  blad 
these  together  at  eAch  end-  The  front  or  convex  margiu  of  each  jaw  if 
crenulated,  the  prelections  corresponding  with  the  transvet^e  parallel  ntlftt 
ueiLolly  regarded  as  the  teeth  of  the  animal.  The^e  jaws  form  the  two 
uf  R  sac,  the  lateral  piu'td  of  which  consist  of  a  separate  tissue,  which 
laps  each  jaw  at  its  anterior  ranrpin,  hooked  on,  a^  it  were,  ta  the  cr»'nula! 
and  thrown  by  thcui  into  penimnnit  parallel  corrugations.  Kach  of 
corrugated  organs  passes  first  outwards  and  then  downwarda  and  bade 
where  they  are  bound  together  by  imolher  broad  membrane,  which  cow 
the  aac  posteriorly.  The  food  enters  this  sac  by  a  passage  frcim  the 
gUB,  at  its  superior  extreniityj  is  crushed  between  the  two  jaws,  and 
paaaea  out  again  by  a  similar  orifice  at  its  opposite  or  lower  end  to  enter 
stomach.  Of  these  tissues  the  jaws  are  the  hardest,  and  are  capable  of 
dissected  out^  as  Lord  S.  G,  Osborne  has  succeeded  in  doing.  The 
corrugated  organs  have  a  concavo-convex  form,  which  the^^  appear 
of  retaining  after  dissection  ;  they  appear  less  dense  than  the  jaws,  but 
so  than  the  membranous  tissues  of  the  gizzard,  to  which  they  ve 
The  central  corrugations  are  always  the  largest. 

77*e  Vmuties  of  Ihffg. — Dr.  John  Edward  Gray  has  written  n 
the  varieties  of  dogs  in  the  Annah  of  liaiural  Ilustvnj.  In  refi 
that  kind  of  variation,  which  he  thinks  ought  to  be  looked  upon 
mality,  the  author  points  out  the  following  four  types: — 1,  Tbe  ihort 
more  or  less  bandy  legs  of  the  turnspit  and  lurchers,  which  are 
terriers  and  spaniels.  2.  The  more  or  less  imperfect  development  of 
upper  jaw,  found  in  the  bull-dog,  pug-dog,  and  different  breeds  of  fpaoida 
3,  The  great  development  of  the  ball  of  the  eyes,  so  as  to  become  tookrg* 
for  the  orbit  and  exceedingly  prominent  and  liable  to  accident,  fouod  in 
some  breeds  of  spaniels  and  terriers.  4.  The  more  or  less  complete  want 
of  hair,  which  is  generally  accompanied  by  a  more  or  less  complete  want  or 
great  imperfection  in  the  development  and  rooting  of  the  teetii,  shovia^ 
the  relation  between  these  two  organic  productions.  , 

The  C&nformatimi  of  t}w  Nefp*o  Cranium, — At  the  meeting  of  tbe  PhTsiaJ 
Society  of  Kdinburgh,  on  April  7,  a  paper  was  communicated  by  Dr.  J.  S. 
Smith  and  Professor  Turner,  on  eight  negro  crania,  recently  sent  from  Old 
Calabar.    Pour  of  the  skulls  were  those  of  males  and  four  femalea    Tbcj 
were  the  crania  of  slaves  of  the  Calabar  negroes,  and  were  pnobably  of  tk* 
Ihoe  tribe,  having  been  brought  from  the  delta  of  the  mighty  Niger  nM 
Quorra.     These  negroes  have   been  described  aa  being  among   the  moA 
degraded  of  the  negro  race.    The  akuUs,  however,  showed  no  such  app<id^ 
auce  of  degradation,  and  one  of  the  male  skulls  hsd  an  internal  capocttj'  41 
brain  bulk  of  03  cubic  inches.     The  crania  also  exhibited  a  much  ^retiiiF 
variety  of  size  than  was  to  have  been  exjwcted  in  a  rude  negro  people.     Mr. 
Robb  oonndere  that  the  degraded  state  of  the  delta  negroes  has  been  modi 
exaggerated.    lie  has  lived  among  them,  and  states  that  they  ore  sdmplj 
what  paganiaxn  makes  them^but  their  nature  is  similar  to  our  own^  and  ib»; 
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»vatfMj  to  a  liifj^her  platform.  Minute  details  were  g^ven  of  their 
luiatonucfti  charatter  and  meRsiirements,  and  the  group  of  crania  are  to  be 
ftdded  to  the  valuable  collections  of  the  Anatomical  Museum  nf  the 
Umrersitj. 

Th^  Atlantic  Sea-bottom. — On  June  5,  the  Porcupine^  then  in  charge  of 
Mr.  J.  Gwyn  Jeffreys,  put  into  GalT^ay  Harbour,  and  news  was  recti ved  of 
»ome  of  the  results.  These  are  briefly  statod  in  a  note  in  a  weekly  contem- 
|>orary.  The  weather  had  been  tine,  and  dred^ngs  had  been  made  at  depths 
from  80  to  808  fathoms.  Soundings,  too^  have  been  taken  in  places  where 
previous  soundings  were  few.  The  808  fathom  dredging,  which  took  1,200 
fathoms  of  Jine,  brought  up  two  hundredweight  of  Atlantic  mud.  The 
**  winding  in  "  of  this  ftjid  occupied  an  hour,  the  donkey-engine  doing  its 
work  to  full  eatisfaction.  In  a  haul  at  110  fathoms  408  large  specimens  of 
Echinm  yortetjiciti,  and  a  living  mollusk,  with  eyesj  were  brought  up.  But 
in  addition  to  natural  history,  the  expedition  haa  demonBtraied  that  a  new 
kind  of  thermometer  for  indicating  the  temperature  at  any  depth  gives  satia- 
fftctory  results.  If  this  thermometer  is  trustworthy,  then  all  previous  ther- 
mometers used  in  deep-sea  soundings  are  ^v^ong,  for  at  the  808  fathoms 
depth  it  showed  four  degrees  lower  than  the  thermometer  usually  employed, 
imd  the  aame  at  723  fathoms.     And  furlher,  Jlr.  \V,  L.  Carpenter^  who  is 

th  the  expedition ^  writes  conceniing  the  experiments  on  water  taken  at 
different  depths,  that  the  bottom  water  does  not  appear  to  dilFerfroni  surface 
■■pter  in  the  ijuantit}/  of  contained  gases,  nor  in  .specific  gravity  ;  the  latter  at 
HO^  F.  being  always  1027S<  But  the  proportions  of  oxygen  to  Carbonic  acid 
Mid  nitrogen  differ  greatly^  for  bottom  water  contaiui  from  two  to  three 
times  more  carbonic  acid  than  surface  water.  And  iw  regards  the  testa  for 
organic  matter  in  the  water,  there  is  an  almost  totjd  absence  of  decomposing 
organic  matter ;  but  of  matter  in  a  condition  ready  to  decompose  there  is  a 
nearly  constant  quantity  whether  at  bottom  or  surface. 

The  Otf/an-pipe  Coral. — Dr.  Perceval  Wright,  ProfeBSor  of  Botany  in 
Trinity  College,  Dublin,  states  as  the  result  of  his  obser\'ations  on  this 
Coelenterate  that  the  detail**  given  in  Kulliker'a  Icones  are  in  some  respecta 
incorrect — AjmaU  of  Sat.  ifw/.,  Mny* 

7%#  Br%U»h  Netnerteam. — ^The  structure  and  arrangement  of  theee  animals 
liave  been  stated  in  a  paper  read  before  the  lloya!  Society  of  Edinburgh, 
Ibut  only  publiahed  in  abstract  in  its  PruceedltitjH,  The  anatomy  is  minutely 
frone  into,  and  forty  new  species  are  described. 

7%e  DoHffef  of  Microscopic  "  Metht>da.^^ — M.  Robinski,  in  a  memoir 
published  in  the  Comptes-Hefuius  for  April,  calls  attention  to  the  errora  in 
interpreting  structure  caused  by  using  reagent*.  He  alleges  that  the  lym- 
phatics which  Ilerr  Recklinghausen  haa  discovered  in  the  epithelium  are 
mostly  the  result  (artiticial)  of  the  u«e  of  nitrate  of  silver,  which  fttaina  the 
^>ataide  of  the  celld  more  than  the  inaide  and  thus  lead.s  to  the  notion  of  the 
existence  of  a  number  of  communicating  canals  which  are  really  not  pruoent 
atAlL 

^  n0W  Siiicfom  Sponge  which  was  taken  at  Santa  Cruz,  and  which  haa 

|>eeii  examined  by  Dr.  Leray,  an  American  naturalist,  is  described  at  con- 

■  sidcmble  length  in  the  Monthlt/  Microsct^tcal  JotitTtal  fur  June,    The  gonua 

'  Merwumtt  baa  been  founded  for  its  reception,  and  it  is  said  to  redemble 
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Sj/ftlonttntt.  The  following  details  ore  given.  Tbe  body  t-t'  the 
oblong  ovoidal,  with  the  narrower  end  upward,  tind  with  onu  Bide 
proDUQeot  than  the  other.  The  lower  extremity  b  rmther  cjliadfoid 
rounded  truncate.  The  up|>er  extremity  is  conical,  with  a  truncate  i^ 
presenting  a  large  circular  orifice.  This  ia  about  four  lines  in  diiBMli^ 
and  IB  the  exit  of  a  canal  which  descende  in  th«  axis  of  the  spuuf?  it  ^ 
aimoet  half  its  depth,  and  then  appears  to  divide  into  aevezBl  bruM^ 
The  sideA  of  the  sponge  form  thidc  dense  wails  to  tbe  cylindrieal  OBii, 
which  \b  of  uniform  diameter  before  lU  diviaion.  In  its  pn«Bent  cvodtlMi 
the  sponge  ia  of  a  light-brown  hue.  Ita  surface  exhibits  an  intricate  ia!* 
lacoment  of  stellate,  siliceous  jtpicula',  including  a  tic^sue  of  tjnn  ipjnk 
of  tht)  same  character,  the  whole  associated  by  tbe  dried  remains  </ tbe 
softer  sponge  tissues.  More  or  less  fine  auid,  especially  at  tbe  1o«%7fli 
of  the  sponge,  appears  to  be  introduced  as  au  element  of  BtructmB.  f)m 
the  lower  end  of  the  sponge  there  projects  a  number  of  diatinct  Of  wyaiih 
tufta  of  siliooous  spiculaf,  looking  like  tufts  of  blonde  hiLman  bmr.  latin* 
specimen  thejre  are  fifteen  tufts  projecting  around  two-thirds  of  th#tt* 
tremity  of  the  sponge,  but  the  remaining  third  of  the  extremity  of  ^ 
latter  exhibits  iibout  ten  ori6c«S;  from  which  as  many  additional  tafb^ 
appear  to  have  been  extracted.  Length  of  the  body  of  the  s{)Osiev  ^ 
inch<3S ;  dinmeter  at  middle  22  lines,  at  lower  end  1^3  and  17  lines,  at  Offtt 
end  B  lines.     Length  of  tufts  of  H}>jcula}  2  inches. 

77te  MummaUn  of  North- Wed  America, — Some  notes  0(n  thest  vf» 
recently  furnished  in  n  paper  read  by  Mr.  Robert  Brown  heforo  one  of  tt» 
Scottish  societies.  The  author  gave  an  account,  illustrated  by  mapv  ^ 
the  ditlereut  district  faunas  into  which  he  divided  the  exteosiTO  Utntan 
of  North-West  America,  and  detailed  tbe  various  genera  and  tpeekli^^ 
longing  to  each.  Special  reference  was  made  to  spfH^ies  belieTed  to  be  uv. 
Mr,  Brown  gave  many  curious  and  interesting  details  of  his  own  expatiiocei 
and  adventtires  in  the  wilder  districts  of  that  comparatively  little  kao'W* 
part,  of  the  world.  The  paper  was,  we  believe,  one  of  a  series  which  Mt 
Brown  is  preparing  on  the  /oologj'  and  botany  of  North-West  America. 

The  Chair  of  Physiolugy  nt  ihf  Royal  Inftt(utfon. — Tlie  Fulleri&u  Piufi— ii 
nhip,  which  was  lately  resigned  by  Professor  Huxley,  hAs  been  given  to  Pr, 
^Michael  Foster. 

Comparative  I^t/chology  is  the  title  of  the  new  section  tct  be  formed 
Ethnological  Society. 

The  Desiccatim  of  lioiifer». — The  Proceedings  of  the  Literary  «W 
mpkieal  Socitii^  contain  a  report  by  Professor  Williamson  on  some 
tionson  this  questionable  phenomenon  by  Lord  Osborne,  l^fesaor 
son  exhibited  some  f^mall  glass  tanks  or  Kotiferous  aquaria,  some  of  wbidb 
had  been  prepared  by  Lord  S.  G.  Osborne,  which  had  been  dried  up 
and  again.  One  of  these,  in  a  dry  state  as  it  had  been  for  five  months, 
moistened  by  the  addition  of  a  littlo  water,  iind  in  five  minute.s  tbe 
were  in  full  activity,  looking  thin  and  hungry,  but  perfectly  vigiiiM«> 
The  experiments  of  Lord  S.  G.  Osborne  confirm  the  statements  of  SpaUan- 
zani»  that  these  Kotifera  may  be  dried  up  for  years  without  vitality  b«iBg 
destroyed.  I'anks  for  the  presiiryation  and  examination  of  these  objects  an 
rendily  made  by  joiniug  two  ordinary  microscopic  glasses  on  three  eidM  bf 
means  of  electric  cement,  and  then  stocked  by  the  introductton  of  a  litOi 
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iotiferous  dust.  In  Bueh  tanks  they  multiply  rapidly^  tbe  occasional 
JditioD  uf  a  few  drops  of  water  to  counteract  evaporation  being  all  that  is 
^ded  for  their  preservation. 

J^imrr/M'tt  /  the  Contractile  Vesicle  in  Infusoria. — In  a  paper  on  8tmt&r, 
I  the  Iftst  Journal  of  Anniomijj  Dr*  Moxon  brinies  forward  i«ome  new 
Kguments  on  this  point.  He  denies  that  sticb  organiams^  from  their  small 
{xe^  require  a  heart. 

^  The  Proboscis  of  the  Blow-Jly. — The  Monthly  Micrmoopical  Journal  for  June 
pn tains  four  very  handsome  plateB,  illuatrating  this  very  peculiar  organ, 
fccroscopista  will  do  well  to  refer  to  them, 

\  J^ree-gwimmitiff  Amabte. — The  above  number  also  contains  an  occoont  by 
ir.  J.  G.  Tfttem  of  certain  curious  tailed  swimming  amcBbae. 

A  new  GtmitA  of  Satamatid&ra  has  been  found  by  Professor  Cope  (U.S.)  la 
I  number  of  specimens  brought  from  Mexico.  It  differs  from  Sperltrjicg,  in 
living  the  parietal  and  palatine  bones  unosaified,  and  tbe  inner  nares  opea- 
^g  into  the  orbits.  The  phenygoid  teeth  are  in  one  patch.  Toes,  four  oo 
|iti  front  feet  and  five  on  the  hind,  rudimentary.  The  toil  is  as  long  as  the 
^ad  and  Iwdy  together.  The  total  length  is  only  two  inches.  It  has  a 
lale  dorsal  band  and  black  sides.  A  female  specimen  contained  egga  one 
|ne  in  diameter.  He  has  called  the  species,  which  is  a  new  generic  type, 
Wkotuu  pennairihu^. 

I  Origin  of  the  second  Cervical  Vertebra.-^Weleam  from  the  American  Na- 
\uralisl  (June)  that  a  very  important  memoir  on  this  subject  has  been  pub- 
^hed  in  a  recent  number  of  the  Proceedings  of  the  Swedish  Academy,  by 
professor  Kinberg.  This  origin  he  refers  to  the  fuiiion  of  two  vertebrte  to- 
gether. In  mammalia,  generally,  says  Dr.  Lutken,  who  reports  upon  it,  the 
^ontoid  process  is  separated,  during  a  longer  oi  shorter  period,  from  the  true 
Corpus  epistrophtti  by  two  intervertebral  epiphyses  in  tbe  same  manner  aa  in 
pU  other  ordinary  dietiact  vertebne  j  the  odontoid  process  has  parts  auswer- 
kig  to  the  arms,  which  are,  however,  not  developed  into  true  arches^  but 
lualogous  to  that  of  certain  caudal  Yertebrae ;  the  epiatropb»eus  has  of  coursie 
two  corpora  fused  together  like  the  sacral  vertebroe^  and  consequently  draws 
its  origin  from  the  connection  of  two  primordial  rertebraj. 

The  Zoological  Socie/ff  has  been  doing  excellent  work  during  the  quarter. 
It  would  be  impossible,  with  the  space  at  our  disposal,  to  give  even  a  list  of 
the  papers  read.  We  may,  however,  refer  to  one  of  great  importance  to 
comparatiTe  anatomists.  It  was  upon  the  homologies  of  the  bones  of  the 
internal  ear,  by  Professor  Huxley. 

The  Chttir  of  Comparaiive  Anatomy  in  the  Colleye  of  SuryeOHs. — Scientific 

Opinion  announces  that  Professor  Iluxley  has  resigned  the  chair,  and  that 

W.  H.  Hower,  F.R.S.,  is  likely  to  succeed  him.     We  regret  I'rofesfior 

uxley's  resignation,  but  at  tbe  same  time  congratulate  the  Council  of  the 

College  on  its  aelectioo  of  Mr,  flower  fur  the  Ilunterian  chair. 

The  Mujtcles  of  Invertebrate  AminaU.—On  this  subject  a  very  elaborate 
paper  appears  in  the  Iftst  number  of  Max  SchuUse's  Archivfiir  Mikro^tkopijtvlie 
Anaiomief  by  Ilerr  Schwalbe.  The  author  goes  through  several  t)*pcs,  be- 
ginning with  the  Actinia,  and  ending  with  Kchinoderms  and  Gasteropods. 
Two  handsome  folding  plates  illustrate  the  ujemoir,  and  represent  the  mus- 

tcular  fibres  as  prepared  with  chromic  ncid,  bichromate  of  potash,  and  osmic 
Add,  and  seen  wit^  a  No.  10  Hartnack's  immersion  lens.    The  fibres  of  some 
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of  the  imnclids  (like  Nereis)  are  peculiar  in  possessing  a  number 

processes.    In  others  the  aarcolemma  ia  indicated,  thoug-h  it  nia\ 

be  uked  in  how  fur  it  i^^  a  post^mortom  or  artificial  Btntcture,  or  bow  tar  it 

Lb  represented  b}^  the  connective  tissue  which  unites  the  muscular  fihw 

together. 

Cohesion  of    the  BhofJ-CorpwcIes. — ^Aa  to   tbig    eingrulnj    pb<?noioaiTir 
Profeaaor  Nonis,  of  Biraiingham,  gives  the  following^  account  in  a  paperqisk 
recently  communicated  to  the   Royal  Society.    **  Mj  idea  of  the  hM* 
corpuscle  is  that    ita  contents  are  something  essentially  different^  wata 
118  cohesive  attmction  is  concerned,  from  the  liquor  sanguinis',  that  i8t-k<itt, 
not  readily  misdble  with  liquor  sanguinis.    This  ia  of  course  aelf-evidenu  if^ 
according  to  some  modern  views,  we  regard  the  corpuscles  "  aa  tiny  laapi 
of  a  uniformly  viscous  matter,"  inasmuch  as  such  mattt^r  must  be  insolabk  i^ 
and  immbcible  with,  the  liquor  sanguinid.    The  explanation  is  equally  ftif, 
if  we  accept  the  old  and,  I  believe,  the  true  view  of  the  vesicular  cJuneiar  of 
these  bodiefi,  as  we  have  only  to  aASoime  that  the  envelope  is  so  satunted  inti 
the  corpuscular  contents  as  practiwilly  to  act  as  such  contents  would  them- 
selves  act,  i.e.  to  exhibit  a  greater  cohesive  attnuition  for  tbeir  owti  pArtidci 
than  for  those  of  the  contiguous  liquid.    The  cohesive  power  of  the  bloxi- 
corpuscles  varies  with  varying  conditions  of  the  liquor  sanguinis,  and  this  'a 
doubtless  duo  to  the  law  of  osmosis  j  for  we  can  readily  imagine  that  wb« 
the  oxosaiotic  tendeacy  was  in  excess  the  corpuscles  would  become  mow 
adhesive,  and,  on  the  contrary,  when  the  endosmotic  current  prevailed,  hm 
In  any  cAse  the  increased  cohesiveness  will  be  due  to  the  increased  ei 
upon  the  surface  of  the  corpiis^cular  contents.     All,  then,  tbat  ia  req 
the  ctiso  of  the  blood-cor|>uei:les  ia  a  difference  between  tbeir  liquid  ooo 
and  the  plasma  in  which  they  are  submerged.     That  this  difference  is  not 
so  great  as  between  the  liquid.^  used  in  these  experiments  is  probable,  but  it 
must  also  be  remcmbjred  that  the  attraction  is  not  sopowerfuL     The  poircr 
required  to  attach  the  blood-corpuscles  together  is,  on  account  of  their 
exceeding  minuteness,  extremely  small,  as  they  are  thus  so  much  mm 
removed  fTom  the  influence  of  gravitation,  and  brought  ujider  that  of  molr- 
cular  attraction." 

The  CHottrifuj  Matter  of  (he  FetUhera  of  the  Turaco. — This  substanc?, 
which  has  been  especially  examined  by  Professor  Church,  is  thus  described 
by  him  in  the  Pronedings  oftlie  Royal  Satiety.  It  is  a  remarkable  red  pigmi0t, 
extracted  from  lour  species  of  Turaco,  or  plantmn-eater;  it  occurs  in  about 
fifteen  of  tlie  primary  and  secondary  pinion  feathers  of  the  birds  in  question, 
and  may  be  extracted  by  a  dilute  nlknline  solution,  and  reprecipitated  with- 
out change  by  an  acid.  It  is  distinguished  from  all  other  natural  pigm^a^ 
yet  isolated  by  the  prost-nce  of  5'9  per  cent  of  copper,  which  cannot  be  t^ 
moved  without  the  destruction  of  the  colouring-matter  itself.  Thespectruia 
of  turacine  shows  two  black  al^st^rption-bands,  similar  to  those  of  irariet 
cruoriue  ;  turacine,  however,  differs  from  cniorine  in  many  particulars.  It 
exhibits  great  constancy  of  composition,  even  when  derived  from  differpflt 
genera  and  species  of  plantain-enter ;  as,  for  example,  the  Muaophaga  tiniaF 
cm^  the  Corythaiv  albo-cristaiaf  and  the  C.  porphyreolopha. 

The  Chair  uf  Physiology  at  Bartholomew's  Ilospital,  lately  vacated  hj 
Mr.  W.  8.  Savory,,  F.R.S.,  has  been  given  to  Mr,  Morrant  Baker.  , 


EXPERIMENTAL  ILLUSTRATIONS  OF  THE  MODES 
OF  DETERMINING  THE  COMPOSITION  OF  THE 
SUN  AND  OTHER  HEAVENLY  BODIES  BY  THE 
SPECTRUM. 

Lecture  df.livehed  to  the  Workitto  Mkx  op  Exeter,  ArousT  21, 
1800.    Br  WM.  ALLEN  MILLER,  MJX,  D.C.L.,  V.P.R.S. 

[PLATE  L.1 


ONE  of  the  most  important  features  of  tlie  age  in  wlucli  we 
live  is  the  rapid  maiujer  in  which  man's  knuwledge  of  the 
powers  iiud  propertiea  of  the  different  substances  aroun<i  him  is 
being   extended.     We   behold,  on  all  sides,  an  extraordinary 
growth  of  what  is  called  ph/slctd  scwnc^,  and  we  witness  every- 
where the  increasing  command  which  thi^  increased  knowledge 
ives  to  man  over  the  materials  of  Avhich  this  globe  consists, 
I  fihall  devote  the  time  which  we  are  to  spend  together  this 
evening  to  an  illustration  of  some  of  the  modes  in  which  this 
lastery  of  mind  over  matter  is  to  be  obtmned ;  and  in  this  review 
mil  draw  my  examples  mainly  from  the  striking  achievements 
scently  performed  in  the  application  of  optics  to  chemistry, 
isually  described  under  the  term  of  speMnan  anah/fiiB, 

Marvellous  as  are  many  of  the  revelations  of  science,  it  is  to 
be  not^d  that  the  methods  of  their  discovery  may  generally  be 
resolved  into  the  application  of  ordinary  observation  to  the 
dijecta  to  be  examined.  The  distinction  between  ordinary  and 
nentific  observation  is,  indeed,  merely  in  tlie  degree  of  its 
^curacy.  The  man  of  Bcieuce  is  perpetually  contriving  means 
to  render  his  observations  strictly  accurate,  and  to  reduce  them 
■^rhenever  it  is  practicable,  to  a  form  in  which  their  results  may 
(  represented  by  weigtit  or  by  measure. 

To  take  a  simple  instance:  There  is,  perhaps,  no  great  diffi, 
culty,  even  to  those  uniarailiar  with  science,  in  believing  that 
sound  is  produced  by  the  vibratory  motions  of  the  sounding 
|bf>dy  transmitted  through  the  air  to  the  ear;  since  when  a harjK 
■ring  is  suddenly  stretched,  or  the  cord  of  a  piano  ii»  struck,  4 
Itremulons  motion  of  the  string  is  seen  to  accompar*-- 
ithus  produced ;  and  as  the  motion  becomes  li 
[sound  gradually  dies  away.    It  is  not  difficult  t 
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motions  distinctly  visible  to  a  large  aud  ' 

eently  to  show,     Wliat,  now,  is  the  exact    ..  :i;.c  :i 
mere  noise  and  a  musical  note — between  harmony  and 
A  noise  consists  ot'  the  recurrence  of  Boundinif  vibral 
irregular  intervals ;  whilst  every  musical  note  is  producer 
own  particular  number  of  vibrations^  which  t 
equal  iutervalB*     tSeveral  contrivances  exist,  }•; 
the  number  of  these  vibrations,  which  occur  in  a  second  of  i 
can  be  counted.     It  has  been  th\is  ascertained  that  the  higl 
or  shriller  the  note,  the  more  frequent  are  tlie  motions  by  wh^ 
it  ia  produced.     A  simple  expedient  ^vill  enable  lis  to  si 
number  of  vibrations  of  a  note — say  the  treble  C  of  the 
and  to  prove  that  this  note  is  due  to  twice  as  many  vibrat 
a  second  as  are  necessary  to  form  the  middle  C,  r,r  flin 
immediately  below  it. 

Here  are  two  tuning-forks^  one   of  which,  when   rai 
vibrate,  emits  a  note  which  is  an  octave  higher  than  the 
Attached  to  one  of  the  prongs  of  each  fork  ia  a  needle  wl 
partakes  of  the  motione  of  the  prong.     If  a  piece  of  smol 
glasa  be  drawn  across  the  points  of  the  needles  when  the  foi 
are  not  sounding,  the  soot  will  be  scratched  off  the  surface 
the  glass  in  the  form  of  two  straight  lines,  the  image  of  whi 
may  be  thrown  upon  tlie  screen  by  means  of  a  strong  Hgl 
But  if  the  tuning-forks  be  made  to  sound  by  drawing  a  viol 
bow  across  them,  a  second  piece  of  smoked  glass  will  then  she 
not  two  straight,  but  two  zigzag  lines  ;  and  the  line  produ< 
by  the  shriller  note  will  exhibit  just  twice  as  many  notches  10 
that  caused  by  the  other  fork.     In  a  similar  manner,  it  mi| 
be  shown  that  the  intermediate  notes  are  produced  by  vibe 
tions    of    intermediate    frequency,   a  definite    number    beii 
required   for  each  note,  as  may  be  seen  in  the  table, 
exhibits  an  octave  of  the  musical  scale* 
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moment  may  fit  into  t 
8iich  a  case  we  hare  a 
the  curves  do  luA  so  fiv  » 
the  result.     Tbe  umescd ' 
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by  the  note= 
representiiig 
fork,  or  other  eomwi^ 
the  air,  which  Is  tfcrr 
of  sound  bciBg  1 
notes.     In  the  ti^^. 
vibrations  per  meo^] 
2R.  long;  while  In  lae  i. 
yibratioufl  is  25^,  or  ji 
is  4ft.,  or  twi 

The  effecte  prodaerf  hf  rr 
sound.  The  still  md 
are  connected  witii 
the  freqnenej  of  wUdi  it 
from  35,000  to  70,000  fad 
of  a  single  inch  in  the  emt 

It  has  been 
which  time  does 
which  gire  out  fi^  «f 
intensely  heated  in  a  jd  af 
glowing  in  the 
tricity  eidted  in  a 
solid  are  in  a  stale  of 
these  Tibiations  are 
infinitely  subtle 
and  the  interstiees  of 
when  thrown  into  Tifantioo  hf  a 
eyes  the  sensation  of  H^;  joit  aa  fba  afr^ 
sound,  yet,  when  tlirovB  iato  wibnlMiv  hf  m 
excites  in  our  ears  the  seostioii  of  atMOid, 

I  will  now,  by  mea&a  of  the  ToHde  hMerj^  Ifstia  a  plaat  af 
cbarcoal  very  intensely.  The  liffid  tbm  prodnaed  arfll  iTSlMsloi 
a  series  of  intensely  rapid  nbn&ma  la  file  pofftlofi  of  Hit  aCkiT 
contained  in  this  room,  and  these  vili  paai  o^fai  ilfa^bC  lhi«i  In 
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all  (llroctiona  from  the  white-hot  charcoal.     If  the  charcoal 
enclosed  in  a  dark  lautern,  I  can  allow  a  portion  only  of 
light  to  escape  into  the  room,  and  can  direct  it  at  pleasure  int 
any  part  by  usinji^  a  small  mirror  or  flat  polished  surface.    " 
opening  by  whicli  the  light  escapes  is,  in  tliis  instance,  a  nar 
vertical  slit,     You  will  observe  the  light  is  of  a  pure  white, 

I  propose  now  to  show  you  another  property  of  light,  and 
prove  that  white  light  consists  of  a  niixtiu:e  of  several  differt 
colours.  If  the  slice  of  light  which  issues  from  the  lamp 
allowed  to  foil  upon  a  clear  plate  of  glass  with  flat  faces  pam 
to  each  other,  the  light  will  pass  through  the  glass  withoc 
undergoing  any  apparent  change  either  in  its  colour  or 
direction ;  hut  if  it  be  allowed  to  fall  upon  one  of  the  faces  of  4 
piece  of  glass  cut  into  the  form  of  a  triangular  bar  or  prism, 
shall  have  a  Vf^ry  different  result.  The  light  will  be  abruptl] 
altered  in  its  direction  as  it  passes  through  the  glass  ;  it  will 
refracted,  as  it  is  said :  and  dow  the  beam  of  light,  instead 
falling  iipnn  the  screen  as  a  slice  of  white  light,  will  be  spi 
out  into  a  ribbon  of  gorgeous  tints,  the  brilliant  hues  of  whi( 
will  graduate  iuseusibly  from  red  into  violet.  This  is  repi 
sented  in  fig.  2  of  the  Plate.  The  red  end  of  the  beam  of  liglt 
which  is  least  altered  from  its  original  direction  is  said  to  be 
the  least  refrangible;  whilst  the  violet,  which  has  expeiienced 
the  greatest  change,  is  said  to  possess  the  great«?st  amoimt  of 
refraLgibiiity.  As  this  word  **  refrangihility"  is  one  which  I 
shall  often  have  to  use,  it  is  necessary  that  you  should  dis- 
tinctly understand  what  it  means — viz.  the  degree  to  which  any 
ray  ia  suddenly  bent  from  its  original  direction  by  the  action  of 
the  prism. 

Such  a  coloured  image  constitutes  what  Sir  Isaac  Newtoa 
called  the  prismatic  spectrum.  He  varied  this  experiment  in  a 
great  number  of  ways,  and  concluded  that  white  light  conaiits 
of  a  mixture  of  various  colours,  like  those  of  the  rainbow.  By 
recombining  these  colours,  the  original  white  light  is  repro- 
duced. This  may  be  done  by  sending  it  through  a  second 
prism  placed  in  the  opposite  direction  to  the  first.  The  action 
of  the  prism  which  we  have  just  examined  is  to  open  out  the 
colours  of  which  the  white  light  consists  into  a  fan  of  coloured 
light ;  80  that,  instead  of  perceiving  a  single  white  image  of  the 
slit,  a  series  of  images  is  obtained  of  every  shade  of  colour. 
Each  image  possesses  its  own  special  degree  of  refrangibility, 
and  its  characteristic  tint ;  whilst  each  overlaps  its  neighbour  on 
either  side,  so  that  the  whole  forms  a  continuous  and  beautiful 
blending  of  harmonious  hues,  commencing  with  red  and  endisg 
in  the  violet.  What  the  pitch  of  a  note  is  in  sound,  such  is 
colour  in  light.  The  undulations  of  the  ether  are  longest  and 
slowest  in  the  red,  and  shortest  and  most  rapid  in  the  \iolet| 
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with  all  de^ees  of  intemiediate  frequency  between.    We  may 
say  that  red  is  the  baas,  and  violet  the  treble  of  colours. 

Yew  things  in  the  progress  of  seience  are  more  remarkable 
I     than  the  manner  in  which  discoveries  in  one  branch  of  enquiry 
I     often  prove  of  the  greatest  importance  to  the  advancement  of 
other  branches  of  knowledge,  with  which  they  appear,  at  first, 
to  have  no  connection.     A  striking  instance  of  this  kind  occurs 
in  the  manner  in  which  optical  science  has  aided  the  studies  of 
the  chemist.     By  means  of  chemical  analysis,  it  has  been  dis- 
covered that  the  various  substances  which  are  found  upon  the 
I     earth  may  be  separated  into  a  comparatively  small  number  of 
bodies,  out  of  which  no  other  kind  of  matter  may  be  separated, 
Out  of   sulphur,  for  example,    nothing   but   sulphur  can    be 

Mbtained.  These  t!ie  chemist  terms  elements,  and  out  of  these 
tl  the  different  substances  with  which  we  are  familiar  are 
)rmed.  For  instance,  the  air  we  breathe  is  composed  mainly 
of  a  mixture  of  two  such  elementary  bodies — viz.  the  gases 
oxygen  and  nitrogen;  water  consists  of  oxygen  chemically 
united  with  the  gaseous  element  hydrogen ;  and  among  the 
elements  are  the  various  metals — gold,  silver,  iron,  copper, 
magnesium,  sodium,  and  so  on.  These  different  substances  the 
I  chemist  distinguishes  from  one  another  by  means  of  certain 
chemical  tests*  For  instance,  I  may,  by  the  addition  of  ammonia 
to  a  certain  solution,  find  copper  by  the  beautiful  blue  tinge  pro- 
duced. In  like  manner,  1  may,  by  the  white  cloud  occ^isioned 
on  adding  common  salt  to  a  second  vessel,  ascertain  the  presence 
of  silver ;  while  in  a  third,  the  presence  of  iron  is  not  less  cer- 
tainly revealed  by  the  red  colour  produced  on  adding  potassic 
Bulphocyanide.  Within  the  last  few  years  optics  has  come  to 
the  aid  of  chemistry  in  a  manner  which  I  must  now  endeavour 
to  explain. 

We  have  seen  that  this  spectrum  of  glowiug  charcoal  is  con- 
tinuous from  end  to  end.  Provided  that  the  iguited  material 
be  a  solid,  its  chemical  nature  has  no  influence  upon  the  colour 
of  the  light  which  it  emits.  Whether,  for  example,  the  heated 
body  consist  of  limcj  m^ignesia,  flint,  clay,  cliarcoal,  iron,  or 
platinum,  so  long  as  the  substance  is  in  the  solid  form  a  eo7i~ 
tiwiovs  spectrum  is  obtained,  contaioing  rays  of  every  degree  of 
refrangibility,  and  of  every  colour,  from  the  deepest  red  to  the 
extreme  violet.  The  spectrum  of  an  ignited  c!oud  of  solid  par- 
ticles, such  as  that  produced  by  soot  or  any  solid  suspended 
matter,  such  as  phosphoric  anhydride  when  phosphonia  is 
liumed  in  oxygen  gas,  is  also  continuous.  The  same  continuous 
spectrum  is  also  produced  by  a  white-hot  liquid,  «uch  as  melted 
copper  or  cast  iron,  and  no  difference  dependent  upon  the 
chemical  nature  of  the  substance  can  be  perceived  in  any  of 
these  cases.     Such  spectra,  therefore,  teach  ub  nothing  of  the 
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clicmicsal  composition  of  the  bodies  by  which  they  are 
dueed. 

But  the  case  is  very  different  when  the  spectrum  of  a  ganeons 
body  is  examined.  Then  we  have  an  ijdemipted  spectrum, 
composed  of  bright  lines  of  light  of  certain  colours  only,  with 
intervals  between  them  more  or  less  completely  dark.  When- 
ever an  interrupted  spectrum  composed  of  bright  lines  is  seen^ 
we  infer  that  we  are  dealing  with  the  spectrum  of  a  transparent 
gaseous  body  in  a  state  of  intense  glowing  heat.  Each  gas  or 
vapoiir  emitB  light  of  a  particular  kind,  which  is  collected  into* 
line  or  group  of  lines  peculiar  to  itself.  If  the  position  of  these 
lines  be  accurately  measured,  it  is  found  that  the  same  sub- 
stance always  gives  rise  to  lines  which  occur  invariably,  exactlf 
in  the  same  part  of  the  spectrum.  Hence  these  lines  may  be 
made  use  of  as  tests  of  the  particular  substance  by  which  tbey 
are  produced.  I  showed  you,  just  now,  chemical  t^sts  of  silrer, 
copper,  and  iron.  Now  let  us  look  at  the  optical  tests,  which 
are  not  less  certain.  Silver,  for  example,  when  heated  swffi 
ciently  to  distil  it  in  vapour,  emits  a  brilUant  green  light,  which 
is  mainly  concentrated  into  two  intense  green  bands,  fig.  3, 
other  part  of  the  spectrum  being  produced  by  the  charcoal 
which  the  silver  rests.  Copper  also  emits  a  green  light,  but  thisj 
seen  to  consist  of  a  more  complex  system  of  bright  bands,  fig. 
Iron,  when  volatilised  at  a  still  higher  heat,  in  like  manner  givea 
a  light  with  a  system  of  bands  still  more  complicated  and  nume- 
rous. Magnesium  likewise  furnishes  an  intense  green 
which  is  really  composed  of  three,  so  closely  approaching 
other  as  to  appe-ar  on  the  screen  but  one.  Each  metal  and 
chemical  element  has  in  fact  its  own  special  set  of  bands. 
when  converted  into  vapour,  vibrates  in  a  definite  way,  pi 
ducing  a  special  set  of  luminous  vibrations  of  fixed  frequenc; 
just  as  when  a  particular  tuning-fork  is  stnick,  it  occasioDa 
series  of  waves  of  sound  which  occur  with  the  particular 
quency  characteristic  of  its  peculiar  musical  not-e.  If,  th 
fore,  we  can  determine  with  accuracy  the  position  and  num 
of  lines  in  the  spectrum  of  each  chemical  element,  we  can 
once  recognise  its  presence  whenever  we  see  its  light,  by  simp 
measuring  the  position  of  these  lines. 

Why,  then,  does  a  substance,  when  in  the  solid  or  the  liquid 
form,  not  produce  a  spectnun  like  that  which  it  furnishes  in  the 
gaseous  state  ?  Bodies,  when  in  a  solid  or  liquid  forrn^  are  tied 
together  by  the  attraction  of  their  particles,  and  consequently 
their  vibrations  appear  to  be  those  of  the  mass,  not  those  ot 
their  constituent  atoms ;  whereas,  in  the  state  of  gas  or  vapour, 
their  constituent  particles  are  widely  separated  from  each  other, 
and  each  is  free  to  move  independently  of  the  rest* 

You  will  now  easily  perceive  that  this  optical  method  of  ana- 
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Bound  prodyces  silence,  tbe  waves  interfering  and  neutxal 
each  other.     But  the  disappearance  of  light  in  these  black  lio 
ia   not  due  to  this  cause.     In  the  case  of  these  black  lines 
ai'ises  from  the  circumstance  that  a  body  which  is  eniittin] 
light   consisting  of   vibrations  of   a   definite   degree    of   fre- 
quency, can  absorb  those  portions  of  the  light  of  other  bodies 
which  possess  a  corresponding  rate  of  vibration,  and  can  then 
radiate  it  forth  anew  iu  all  directions;  much  in  the  same  war 
as  a  tuuing-fork  produces  a  resonance  when  lield  opposite  tLc 
mouth  of  a  box  holding  a  column  of  air  of  such  length  as  t<i 
vibrate  in  unison  with  itself,  though  it  produces   no  such  re*o- 
nance  when  held  opposite  a  box  of  different  length  which  does 
not  vibrate  in  hamiony  with  it.     The  air  in  the  resounding  box 
first  absorbs  and  then  gives  forth  the  vibrations  of  the  fork  >nth 
which  it  corresi>onds. 

In  the  case  of  sodium,  for  instance,  the  vapour  of  this  met 
absorbs  the  light  of  that  particular  portion  of  the  spectrutn 
the  body  behind  it»  which  corresponds  with  it  in  its  rate 
vibration,  and  it  allows  all  the  rest  of  the  light  behind  to 
on  unaffected. 

If  the  sodiurn  vapour  is  at  a  considerably  lower  temperat 
than  the  body  behind,  the  absorbed  rays  will  elevate  tbe  te 
perature  of  the  metallic  vapour  somewhat,  and  will  cause  I 
sodium  to  give  out  a  light  which  is  a  little  greater  than  that 
due  to  the  sodium  alone;  but  it  is  considerably  less  than  tli 
which  wouhl  be  produced  by  the  continuous  spectrum  of 
body  behind  it,  and  the  re?*ult  is  tbat  when  the  combined  ima, 
of  the  two  spectra  is  thrown  upon  the  screen  we  obtain  w 
appears  to  us  as  a  black  line  :  but  it  really  is  a  line  of  low  illu- 
minating power,  which,  being  contrasted  with  the  intense  light 
of  the  spectrum  on  either  side,  produces  upon  our  eyes  the 
impression  of  a  black  line. 

If  tlic  sodium  be  raised  in  temperature  until  it  acquires  th« 
same  degree  a-s  that  of  the  body  behind  it,  tbe  light  which  falfl 
upon  tfie  sodium  flame  will  .still  be  absorbed  as  before;  butuoi^ 
as  the  intensity  of  the  sodium  light  is  equal  to  that  of  the  spec- 
trum  behind  it,  no  sensible  effect  will  be  produced  upon 
screen.     But  if,  on  tbe  other  hand,  the  sodium  flame  be  stl 
hotter  than  the  body  behind  it,  it  will  be  more  intensely  lu 
nous,  and  instead  of  a  black  line  we  shall  have  a  bright 
crossing  the  spectrum  at  this  point. 

The  vapour  of  sotlium,  according  to  its  temperature, 
therefore  give  rise  to  three  different  effects.     L  It  may  prod 
a  black  line,  when  the  temperature  of  the  sodium  is  low.     2.  Tt 
may  produce  no  sensible  effect,  in  which  case  the  temperature 
and  the   light   of  the  sodium   arc  equal  to  those  of  the  b< 
behind  it.     3,  It  may  produce  a  bright  line,  but  in  tWm  case 
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How  are  we  to  leani  what  the  bofltes  are  is  the  ilttt  hf  wUch 
ese  black  lines  are  formed  ?  TIte  fimt  thfiog  to  bo  dono  fe  to 
easure  their  position  accurately,  and  to  make  a  map  of  tboou 
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Fraunhofer,  a  working  optician,  of  Munich,  wafl  the  first  per§rin 
who  attempted  this,  and  they  have  heen  called  Fraunhofer's  liiicv 
In  order  to  do  this,  he  viewed  the  sun^s  light  through  a  pnsm 
placed  in  the  focus  of  a  small  telescope  provided  with  micro- 
meter screws  for  measurement,  and  he  mapped  upwards  of  600 
of  them,  and  indicated  the  most  conspicuous  by  the  letters  of 
the  alphabet. 

Still,  this  does  not  ejcplaiu  the  meaning  of  the  partiailar 
lines.     The  map  itself  needs  interpretation-     For  this  expb^'i"- 
tion,  and  for  the  mode  of  experiment  required,  we  are  ind»:i 
to  Professor  Kirchhoff,     The  figure  shows  a  diagram  of  this  .r- 
rangemeot  in  plan.     If  we  take  two  vnxes  of  any  metal,  m -ii, 
for  instance,  as  magnesium,  and  by  meaoH  of  a  strong  heat,  mjcli    , 
as  that  of  the  electric  spark,  convert  a  portion  of  the  metal  into   j 
a  luminotis  gas,  and  place  the  spark -giver  at  vi  opposite  the  slit 
o  of  Frauuhofer's  apparatus,  which,  in  its  present  improved  form, 
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is  called  a  #j9ec^ro«eop«,  we  shall  see  the  bright  lines  characterist 
of  magnesium.  Suppose  that  over  one-half  of  the  slit  o  of  tl 
spectroscope  a  small  reflector  r  is  placed,  nn  is  shown  by  a  front 
view  and  on  a  larger  scale  in  fi|T^,  12,  and  that  by  means  of  thii 
reflector  a  beam  of  the  sun's  light  8,  fig.  U,  is  reflected  into  the 
tube,  then  transmitted  first  through  the  lens  l^  then  through 
the  prism  p,  and  afterwards  througli  the  telescope  f,  into  the 
eye  of  the  observer,  and  at  the  same  time  the  electric  sparks 
are  made  to  pass  between  the  magnesium  wires :  two  spectra 
will  then  be  seen,  one  over  the  other,  edge  to  edge,  just  as  is 
represented  in  fig.  9. 

By  thus  comparing  the  spectra  of  the  difiFerent  elementftry 
bodies  with  that  of  the  sun,  not  only  was  magnesium  found  to 
be  present,  inasmuch  as  the  bright  lines  of  magnesium  coincidi^H 
with  certain  dark  lines  in  the  solar  spectrum,  but  sodium,  iroi^ 
calcium,  hydrogen,  and  eleven  other  elements^ — sixteen  in  all, 
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IU9  enumerated  in  the  following  table,  are  present  in  tlie  atrao 
sphere  of  the  sun,  viz. :  Aluminum,  barium,  cadmium^  calcium, 
chromium,  cobalt,  copper,  hydrogen,  JroD,  magnesium,  nmngft* 
nese,  nickel,  sodium,  strontium,  titanium,  zinc. 

By  concentrating  the  light  of  the  brighteBt  fixed  stars  with  a 
powerful  telescope,  a  point  of  light  of  sufficient  iutensity  may  be 
obtained  to  enable  its  spectrum  to  be  examined*  It  is  neces- 
Bary  first  to  open  out  this  point  into  a  narrow  line  of  light ;  and 
this  is  effected  by  the  use  of  a  cylindrical  lens,  which  spreads 
the  light  out  in  one  plane  only.  The  telescope  must  be  made 
to  follow  exactly  the  apparent  motion  of  the  star  in  the  heavens ; 
and  in  the  telescope,  exactly  at  the  focus  of  the  object-glass,  a 
narrow  slit^  not  wider  than  a  hoe  hair,  is  placed.  The  light  of 
the  star  must  be  kept  perfectly  steady  on  this  slit,  and  then  be 
examined  through  a  small  spectroscope,  which  is  attached  to  the 
telescope  and  follows  its  movements.  A  special  apparatus  is 
also  connected  with  the  instrument  for  producing  sparks  from 
the  particular  metals  which  it  is  desired  to  compare  with  the 
lines  in  the  star  spectrum.*  The  diagram  to  which  I  now  call 
your  attention  represents  the  star  spectroscope  employed  by  Mr, 
Huggins  and  myself  in  these  difficult  and  fatiguing  observa- 
tions. Only  the  brighter  stars  have  as  yet  been  examined; 
eight  or  ten  pretty  fully,  others  less  perfectly.  It  is,  of  course, 
impossible  to  render  such  observations  visiVjIe  to  more  than  one 
person  at  a  time,  and  then  only  under  particularly  favourable 
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circumstances  and  when  the  star  i,  in  a  Buitable  po,itm„ 
|eaTens.    I  have,  however,  here  .omc  photr.graJh«  7 


'A  figin©  and  detailed  description  of  thi*? 
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drawings  "vvbich  will  give  the  appearance  of  two  or  three 
fitars.  Each  etar  has  a  diflferent  series  of  lines  in  its  sp 
but  each  is  found  to  contain  several  of  the  chemical  elements 
which  are  met  with  upon  the  earth.  Fig.  13  represents  the 
spectrum  of  the  bright  star  Aldebaran,  in  the  con-stellatfon 
Taurus ;  tig.  14  that  of  Betelgeua,  the  bright  star  in  the  shoulder 
of  Orion,  and  fig.  7  on  the  Plate  that  of  Sirius,  the  moat 
brilliant  of  the  stars  visible  to  us  in  this  country.  Many 
of  the  metals  found  in  these  stars  are  of  comparatively  rare 
occurrence,  wliile  others  are  abundant.  For  instance,  in  Aih' 
baran,  sodium,  magnesium,  calcium,  iron,  bismuth,  hydrogeOi 
tellurium,  antimony,  mercury;  in  BetelgeiiBy  sodium,  magne- 
sium, calcium,  iron,  bismuth,  thallium ;  in  SlHus,  eodiuoii 
magnesium,  hydrogen,  and  iron, 

»Several  of  the  substances  found  in  these  stars  appear  to  be 
absent  from  our  sun. 

The  fixed  stars  vary  in  colour,  and  they  each  have  their  own 
peculiar  spectrum,  3*et  they  are  formetl  upon  a  plan  which  tliwe 
observations  show  is   analogous   to  that  of  our  sim,  viz.,  an 
intensely  lieated  nucleuis  or  kernel  surrounded  by  a  less  hot,  but 
still  prodigiously  heated  atmosphere,  containing  various  metalli 
and  other  vapours,  many  of  which  are  identical  with  the  er 
ments  wliich  occur  in  the  earth.    In  the  spectra,  both  of  the 
and  of  the  fixed  stars,  there  are,  however^  numerous  lines  whi 
we  have  not  as  yet  been  able  to  refer  to  their  constituent 
rials.     This  arises,  probably,  in  a  great  measure  from  our  i 
perfect  acquaintance  with  the  spectra  of  the  elements  at  p 
known.  It  arises  in  part  also  from  our  ignorance  of  some  of 
elements  which  compose  our  earth  itself.    Within  the  last  ei 
years  no  fewer  than  four  elementary  bodies,  viz,,  caE^siura,  ru 
dium,  thallium,  and  indium  have  been  discovered  by  the  spe' 
character  of  their  spectra.     Thallium,  for  instance,  produces 
niagniticent  green  line  unlike  that  of  any  other  element,  sho 
at  Plate  L.,  fig.  5,    Indium  shows  two  remarkable  bands  in  the 
blue,  fig.  6. 

Another  reason  why  we  have  not  yet  interpreted  all  th 
lines  is,  probably,  that  many  of  them  are  the  results  of  coi 
pounds  formed  in  the  outer  and  less  heated  pai't  of  the  s\ 
atmosphere,  where  ordinary  chemical  attraction  again  ex 
itself.  In  the  intense  focus  of  the  nucleus  of  the  sun  the  h 
is  so  fierce  that  all  chemical  combinations  are  destrojed, 
the  elements  occur  io  a  state  of  mixture  with  each  other,  as  t 
do  in  the  intense  heat  of  the  voltaic  arc. 

But  the  revelations  of  the  spectroscope  do  not  end   h<* 
From  time  to  time  stars  blaze  forth  in  the  heavens  with  g; 
brilliancy,  and  then  as  speedily  fade  aud  dwindle  away.     Mar- 
vellous changes  are  seen  in  such   cases  to  be  going  on, 
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'  May  1866  a  star  suddeoly  buret  forth  in  the  constellation  of 
the  nojthein  crown*  On  examining  its  spectrum,  a  wonderful 
condition  of  things  was  rendered  visible,  which  will  be  made 
intelli^Lle  by  examining  a  representation  of  the  spectrum  of 
this  star — T  corona*,  as  it  is  called — Plate  L.,  fig.  8.  This  star 
I  exhibitd  three  different  spectra ;  two  of  thera  resemble  the 
spectra  of  the  Mars  in  general,  consistingf,  that  is^  of  the  con- 
tinuous spectrum  of  the  nucleus,  crossed  by  the  spectrum  of 
dark  lines  produced  by  the  gaseous  bodies  contained  in  its  outer 
atmosphere.  But  in  addition  to  these  is  another  spectrum, 
composed  of  four  or,  perhaps,  live  bright  lines.  This  is  the 
spectrum  of  a  gaseous  body  in  a  state  of  intense  incandescence,  or 
glowing  heat ;  and  the  position  at  c  and  f  of  the  principal  liright 
lines  shows  tiiat  one  of  the  luminous  gases  is  hydrogeo.  The 
great  brightness  of  these  lines  shows,  too,  tliat  the  gas  is  hotter 
than  the  body  of  the  star  itself.  These  facts,  taken  in  con- 
nection with  the  suddenness  of  the  outburst  of  light,  and  its 
very  rapid  decline  in  brightness  (from  the  second  magnitude  to 
the  eigljth  magnitude  iii  twelve  days),  that  is  to  say,  from  a 
bright  star  to  one  invisible  without  the  aid  of  the  telescope, 
suggests  the  startling  probability  that  the  star  had  become  sud- 
denly enwrapt  in  the  flame  of  hydrogen  which  was  btu^ning 
around  the  star  and  combining  with  some  other  element.  As 
the  liydrogen  gradually  became  exhausted,  the  flames  dimi- 
nished in  intensity,  and  the  brightness  of  the  star  declined  in  a 
Krrespondiiig  proportion. 
I  must  yet  mention  one  more  of  the  class  of  objects  which 
cur  in  the  heavens,  still  more  enigmatical  than  any  which  I 
bave  at  present  described,  and  upon  the  nature  of  whicli  spec- 
trum observations  bave  thrown  an  unexpected  amount  of 
information;  I  mean  the  nchulcr.  When  the  eye  is  aided  by  a 
telescope  of  moderate  power,  a  large  number  of  faintly  luminous 
patches  and  spots  are  distinguished  in  the  sky,  which  differ 
entirely  in  appearance  from  the  defined  brilliant  points  of  light 
formed  by  the  stars.  ^lany  of  these  singular  objects,  when 
viewed  by  the  most  powerful  telescopes,  still  resemble  mere 
shining  clouds.  These  objects  have  been  a  standing  puzzle  to 
astronomers,  and  tlie  interest  connected  with  their  nature  has 
been  increased  by  the  auggevstiou  of  Sir  W,  Iferschel,  that  they 
were  possibly  portions  of  the  original  material  out  of  which 
existing  suns  and  stars  have  been  formed,  and  that  probably  in 
these  nebulre  we  may  actually  watch  some  of  the  stages  through 
which  suns  and  planets  pass  before  they  take  their  final  shape. 

Spectrum  analysis,  if  it  could  be  applied  to  these  excessively 
faint  objects,  would  immediately  show  whether  they  had  a  con- 
stitution bke  that  of  ordinary  stars  or  not.  Certain  of  these 
bodies  when  thus  examined  give  no  continuous  spectrum,  but 
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one  consisting  of  bright  lines  only.  Fig.  15  is  copied  frftm  a 
drawing  by  Lord  Rosse  of  a  nebula,  afterwards  examined  by 
Mr,  Huggins,  and  a  representation  of  the  spectrum  which  he 
observed,  aod  which  proves  that  this  particular  nebula  oonsiiti 
of  glomng  gas  without  any  central  solid  or  liquid  nucleuk 
y„.  i;,  About    twenty    out    of  siiTr 

nebulae  examined  by  Mr, Hug- 
gins  formed  spectra  compo^ 
of  bright  lines  only.  Of  Ihfl 
rest,  most  give  a  faint  con* 
tinuous  spectrum,  as  though 
these  were  really  in  a  more 
advanced  stage  of  condeiua- 
tion  than  the  gaseous  nehuk. 
In  all  these  spectra  a  bright 
line  coincident  with  one  of 
the  bright  lines  of  nitrogen 
occurs,  so  that  they  appear  all 
to  have  a  common  character^ 
and  contain  the  same  elementary  substance.  In  a  few  of  the 
brighter  nebulte,  three  or  even  four  liaes  have  been  observed, 
as  in  the  instance  figured  above;  but  the  position  of  each  of 
these  lines  is  in  all  cAsem  the  same,  when  compared  with  the 
spectra  of  other  nebulse.  The  position  of  the  third  Une  coin- 
cides with  that  of  tlie  most  promiaeot  line  in  the  spectrum  of 
hydi'ogen,  so  that  there  can  be  little  doubt  that  the  elementarjr 
gases,  hydrogen  and  nitrogen,  in  a  state  of  high  ignition,  are 
the  chief  components  of  these  remarkable  bodies. 

And  now  let  us  endeavour  to  form  some  notion  of  the  dis- 
tances  of  these  bodies,  of  which  the  constitution  and  chemical 
nature  have  thus  in  part  been  made  known  to  us. 

The  diameter  of  the  earth  on  which  we  live  is  nearly  8,000 
miles,  and  the  moon  is  at  about  thirty  limes  this  distance  from 
US,  while  the  sun  is  380  times  as  far  off  as  the  moon.  How  can 
we  in  any  way  picture  to  ourselves  these  immense  distances? 
Suppose  tliat  the  sun  were  represented  by  a  globe  2  ft.  in  dia- 
meter, the  eai'th  woidd  then  be  of  the  size  of  a  pea,  and  it  would 
be  placed  at  a  distance  of  215  ft,  from  it,  or  about  twice  as 
far  off  as  I  am  from  the  wall  of  this  room  in  front  of  me ;  and 
the  moon  would  be  of  the  size  of  a  mustard  seed  placed  7  in. 
from  the  pea,  which  represents  the  earth ;  whilst  Neptune,  the 
most  distant  of  the  planets,  would  be  of  the  size  of  a  large  plum, 
and  would  be  placed  at  a  mile  and  a  quarter  from  the  2  fL  globe 
supposed  to  represent  the  sun. 

Well,  Siriua,  the  brightest  of  the  fixed  stars,  if  measured  by 
this  scale,  would  be  40,000  miles  away  from  us,  or  at  a  distance 
five  times  aa  great  as  that  which  now  separates  ua  in  a  straight 
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Une  from  New  Zealand.  There  is  no  doubt  that  many  of  the 
minute  telescopic  st4ir8  arc  several  liiindred  times  as  distant 
from  us  as  Sirius,  Astronomical  observations  upon  the  eclipses 
of  Jupiter's  satellites  have  shown  that  it  requires  rather  more 
than  eiglit  minutes  for  the  light  of  the  sun  to  reach  the  earth ; 
it  would  take  not  less  than  twenty-three  years  for  the  li^ht  of 
Sirius  to  traverse  the  distance  between  that  star  and  the  earth 
if  it  travelled  at  the  same  rate.  And  of  the  distances  of  the 
nehulfB  we  have  no  means  of  forming  any  calculation. 

How  amazinij  the  thought  that  throughout  the  whole  of  this 
unbounded  range  of  space  matter  Ls  to  be  found  of  the  same 
kind !  Aggregated  into  masses  which,  though  differing  from 
one  another  in  composition,  like  the  various  veins  of  ore  which 
occur  in  mines  upon  the  surface  of  our  globe;  yet  all  are  evi- 
dently of  common  origin,  all  obey  the  same  laws,  and  all  possess 
a  chemical  nature  similar  in  kind.  Surely  one  is  tempted  to 
think j  if  the  discovery  of  such  marvels,  if  tho  measurement  of 
gncli  distances,  the  estimate  of  the  mass  and  the  magnitude,  the 
calculation  of  the  velocity  of  these  bodies  in  spac^,  and  tho 
determination  of  their  chemical  composition  at  distances  the 
accurate  conception  of  which  transcends  even  the  ability  of 

I  imagination ;  if  these,  I  say,  be  not  beyond  the  power  of  man,  ifc 
may  well  be  supposed  that  there  is  no  limit  to  the  discoveries 

,   which  are  within  his  reach. 

^K  In  one  sense  this  is  true.     The  visible  works  of  God  are  laid 

P^)en  to  our  investigation  to  an  extent  which  is  really  unlimited; 
nnd  one  of  the  noblest  occupations  in  which  man  can  be  engaged 
is  in  thus  tracing  the  footprints  of  his  Creator,  and  in  discover- 
ing the  laws  which  He  has  imposed  upon  matter,  and  by  which 
atiDS  and  gystema  are  controlled.  But  if  there  be  a  spiritual  as 
well  as  a  material  universe,  we  must  not  the  leas  have  our 
material  upon  which  to  work,  before  we  can  attempt  its  investi- 
gation. It  is  just  for  the  purpose  of  supplying  this  material, 
and  of  inj^tructing  us  in  this  most  important  of  all  knowledge, 
that  the  Bible  professes  to  liave  been  given,  since  it  is  a  know- 
ledge which  we  might  for  ever  seek  in  vain,  in  meditating  on 
the  works  of  creation,  however  successful  in  unveiling  its  secrets 
by  scientific  investigation. 

While,  then,  we  explore  in  admiration  and  delight  the  won- 
ders of  nature,  as  they  are  commonly  termed,  or  the  works  of 
Him  who  is  the  author  of  nature,  as  they  truly  are,  let  none  of 
Ufl  forget  with  equal  diligence  to  study  that  volume  which  alone 
can  reveal  to  us  the  spiritual,  the  unseen,  and  the  eternal — a 
study  which,  to  be  eflTeciual,  must  be  approached  in  the  spirit  of 
prayer  for  the  guidance  which  is  promised  to  everyone  who  asks 
in  the  belief  that  so  asking  he  shall  receive. 
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WHAT   IS   BATHYBIUS? 
Br  PjioFKsaoR  W.  C.  WILLIAMSON,   F.U.S, 


DURING  each  successive  year  the  Protozoa  prove  to  1" 
iocrcasiiin^  importance  to  the  physiolog^ist.  In  no  othe 
cla^s  of  rujitured  aBinials  can  tlie  protoplasra,  of  which  we  ha\ 
recently  heard  so  much,  he  studied  to  such  advantage.  Cot 
Btituting  the  lowest  known  manifestation  of  hoth  animal  and 
ve^^etahle  life,  it  seems  to  bring  iia  very  near  to  the  boundnij: 
between  the  organic  and  the  inorganic  worlds.  It  exhibits  th 
Biuiplest  plienomena  of  life  under  the  least  complex  of  conditional 
hence  it  has  recently  been  appealed  to  hy  one  of  the  most  phik 
st>phieal  of  living  zoologists  as  capable  of  throwing  light  upo 
the  most  recondite  of  biological  problems.  Without  acceptii 
all,  or  even  the  chief  of  the  conclusions  at  which  Profc 
Huxley  has  arrived  from  his  study  of  protoplasm,  he  must  be] 
deemed  riglit  iu  the  importance  which  he  assigns  to  it.  Whether^ 
seen  as  the  gelutinous  sarcode  of  the  Protozoa,  occupying  the 
base  of  the  animal  kingdom,  or  as  the  yolk-material  out  of  whicti^ 
the  embryo  of  the  highest  vertebrate  is  formed; — whether 
observe  its  plastic  mass  in  the  primordial  germ  of  a  Protococcv 
or  of  a  Vol  vox,  or  as  it  appears  in  the  leaf-bud  of  an  oak,  it 
everywhere  brings  before  us  the  first  stage  in  acts  of  organi- 
sation in  which  it  is  the  chief,  if  not  the  only  actor.  Neverthe- 
less, I  am  imable  to  see  tliat  our  study  of  protoplasm  has 
brought  us  nearer  than  before  to  a  knowledge  of  the  origin  of 
that  m3'8terioiLs  force  which  converts  inorganic  into  organised 
materkil.  There  yet  remains  to  be  bridged  over  that  im- 
fathomed  gulf  which  separates  death  from  Ufe^the  most  complex 
effects  of  inorganic  farces  from  the  simplest  of  vital  phenomena. 
We  can  trace  the  action  and  development  of  protoplasm  through 
Buccessive  generations  of  organisms,  but,  like  the  spot  where  the 
rainbow  touches  the  ground,  its  mysterious  origin  recedes  as 
advance,  and  a  \veary  chase  leaves  us  no  nearer  our  object  tbi 
when  we  commenced  its  pursuit*  We  increase  our  informatii 
respecting  the  conditions  of  its  existence,  but  not  of  its  origii 


WHAT  13  DATITTDirsr 


351 


and  I  believe  that  from  the  nature  of  the  problem  this  ignorance 
will  continue. 

We  are  asked,  wherein  does  the  so-called  vital  force  differ  from 
other  physical  forces  ?  Oxv^en  and  hydrogen  combine  to  form 
water;  if  you  admit  vitality,  why  not  require  a  principle  of  aequosity 
to  explain  this  combination  and  its  resultant  phenomena?  '*  What 
better  philosophical  status,"  asks  Prof.  HiLvley, "  has  vitality  than 
i»quosity  ?  "  I  reply,  we  refjuire  the  admission  of  no  new  force 
to  explain  the  combination  of  gases  in  the  formation  of  winter. 
The  phenomena  occur  in  accordance  with  known  laws  of  affinity. 
The  Byntheticid  experiment  is  but  one  of  a  vast  series  of  similar 
experiments,  in  each  of  which  we  can  combine  sepai^ate  elemcntiS 
with  absohite  certainty  that  the  resultants  will  be  identical  with, 
and  fulfil  all  the  functions  of,  the  same  products  when  formed  in 
nature's  laboratory.  But  the  case  is  different  when  we  turn  to 
living  organisms.  We  may  know  the  proportions  of  oxygen, 
hydrogen,  carbon,  and  nitrogen,  existing  in  any  form  of  proto- 
plasm, and  we  may  even  succeed  in  fiU'cing  those  elements  into 
an  artificial  combination  having  the  same  proportions,  but  in  no 
aingle  instance  have  we  been  able  to  endow  such  a  combination 
with  the  powers  of  life.  The  resnltant  is  not  protoplasm.  1 1  does 
not  live.  It  performs  none  of  the  vital  fimctions.  "  Certain  con- 
ditions^ are  wanting,  and,  so  far  as  experiment  has  hitherto  gone, 
the  laboratory  has  proved  unable  to  supply  those  conditioiis. 
Some  "force"  is  required  which  is  not  under  the  control  of  the 
ablest  physicist,  and  which  differs  in  kind  as  well  as  in  degree 
from  those  with  whose  operations  he  is  familiar.  We  infer  thig, 
Ijecause  all  the  functions  of  the  resultant  of  nature's  oriiranic 
syBthesis  are  different  from  those  of  all  artificial  products.  It 
is  this  lacking  force  which  we  indicate  under  the  name  of  vital; 
and  so  long  as  experimental  philosophers  fail  to  make  their 
artificial  combinations  do  what  it  does,  I  claim  to  be  as  pbilo- 
BOphical,  and  to  be  acting  in  as  truly  a  scientific  spirit,  when  I 
recognise  its  existence  as  when  I  speak  of  a  magnetic  force  or  of 
a  force  of  gravitation. 

Professor  Huxley  asks,  **  What  justification  is  there,  then,  for 
the  assumption  of  the  existence  in  the  living  matter  of  a  some- 
thing which  has  no  representative  or  correlation  in  the  not  living 
matter  whicli  gave  rise  to  it?  "  Surely  the  question,  thus  put, 
involves  a  fallacy.  Professor  Huxley  admits  that  to  produce  the 
i-esults  referred  to  the  introduction  of  a  new  element  is  needed. 
The  not  living  matter  requires  the  aid  and  instrumentality  of 
matter  that  is  living,  and  it  is  precisely  this  necessity  which  leads 
me  to  conclude  that  the  living  matter  does  contain  something 
wanting  to  the  **  not  living  matter." 

The  living  organism  increases,  multiplies,  and  reproduces  itself 
through  a  power  that  is  inherents,  whereas  a  crystal  can  only  do  so 
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through  powers  external  to  itself;  whatever  it  may  be,  the  vitafl 
power  is  always  derived ;  no  knotvn  combination  of  inorgaiiiJ 
elements  or  desd  forces  could  have  created  it.     Elxcept  in  a  Mi 
obscure  case^,  too  ill-understood  to  be  made  the  basis  of  a  gmre 
argument,  protoplasm  can  always  be  traced,  directly  or  indirectly, 
to  some  pre-existing  form  of  protoplasm.     We  nowhere  discoTcr 
any  power  which,  without  the  intervention  of  some  already  Uviog 
agent,  can  convert  inorganic  matter  into  living  matter.     If  m 
could  even  trace  back  the  history  of  protoplasm,  until  we  readied 
one  of   Mr,  Darwin's  primaeval  germs,    oiu*  philosophy  woM 
still  leave  the  first  of  these  living  azotised  combinations  on- 
accounted   for.     Since,  then,   scientific  experience    affords  l». 
proof  that  life  is  nothing  more  than  a  ftmction  of  material  cot 
binations,  acted  upon  by  physical  forces,  we  are  justified  in 
recognition  of  a  vital  principle,  emanating  primarily  from  i 
living  Creator,  but  which,  once  created,  appears  capable  of  self* 
perpetuation  to  the  end  of  time. 

If,  having  recognised  the  importance  of  the  study  of  protoplasm 
amongst  the  lower  animals,  we  commence  its  pursuit,  we  sooudiin 
cover  the  difficulties  which  surround  it,  especially  when  we  discoi 
the  apparent  inadequacy  of  the  causes  to  the  effects  produced.' 
We  see  a  granulai*  jelly  evolving  endlessly  varied  forms  of 
and  beauty ;  at  one  time  using  silica  as  its  raw  material,  at  another* 
carbonate  of  lime.     Here  it  glues  together  grains  of  sand,  there 
it  develops  a  new  sand-like  compound,  the  very  nature  of  which 
has  yet  to  be  discovered.     In  one  form  it  produces  the  homy 
network  of  a  sponge — in  another  the  ethereal  tracery  of  an 
Euplectella.    The  colours  of  its  products  are  almost  as  varied  at 
their  material  forms.    We  seek  the  cause  of  all  this  rich  diversity' 
— but  we  seek  in  vain.     We  see  the  almost  motionless  graDulaf 
jelly  investing  the  objects  of  beauty  which  it  has  constructed, 
but  it  affords  us  no  indication  of  the  secret  of  its  wondrous  power. 

We  hail  every  new  fact  tending  to  throw  light  upon  a  history 
which  is  as  obscure  as  it  is  marvellous.  Hence  the  importauca 
attached  to  Prof.  Huxley's  discovery  of  the  vast  masses  of  sub- 
marine protoplasm,  to  which  he  has  given  the  name  of  Bathybius. 
When,  in  1857,  Capt.  Dayman,  of  H.M.8.  Cyclops,  returned  from' 
his  exploration  of  the  bed  of  the  Atlantic,  some  of  his  specimens 
of  "  soundings  "  were  placed  in  the  bands  of  Prof.  Huxley  for 
examination.  The  explorers  had  already  noticed  the  singular 
stickineBs  of  the  mud  brought  up  by  the  lead,  and  Prof.  Hitxley 
soon  found  that  this  viscid  condition  arose  firora  the  difiiision 
through  it  of  abundance  of  sarcode  or  protoplasm  of  a  protozoio 
nature.  The  mud,  like  much  of  what  constitutes  the  bed  of  the 
Atlantic,  consisted  chiefly  of  accumulated  shells  of  Globbigema 
bulloides — themselves  the  skeletons  of  a  protozoic  sarcode*  The 
Bathybius  occurred  in  minute  patches  of  gelatinous  protoplaszu, 
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usually  of  irregular  shape,  but  occasionally  a<5siiming  roandish 
furms.  It  consisted  of  a  transparent  jelly  containing  innumer- 
able, very  minute,  granules,  many  of  which  Prof.  Huxley  found 
to  be  equally  sohible  in  dilute  acetic  acid  and  in  strong  solutions 
of  the  caustic  alkaliea ;  but,  in  addition,  there  occurred  some 
reraarkable  bodies  to  which  great  interest  is  attached.  In  the 
first  instance  Prof,  Huxley  noticed,  adherent  to  the  protoplasm, 
and  occasionally  embedded  in  it,  numerous  minute  roimded 
bodies,  soluble  in  acids,  and  to  which  he  gave  the  name  of 
Coccoliths.  Still  later,  in  addition  to  these  Coccoliths,  Dn 
Wallich  discovered,  aaaociated  with  the  Bat hy bins,  some 
larger  spherical  bodies  of  more  complex  organisation,  which  he 
designated  Coccospheres.  Yet  more  recently  Prof.  Huxley  has 
re-examined  his  specimens  under  higher  powers,  and  foimd  his 
Coccoliths  were  of  two  ckisses — to  which  he  now  gives  the  re- 
spective names  of  Discolithus  and  Cyathohthus.  The  DiHcolithi 
he  describes  as  "oval  discoidal  bodies,  with  a  thick  strongly  re- 
fracting rim,  and  a  thinner  central  portion,  the  greater  part  of 
which  is  occupied  by  a  slightly  opaque,  a«  it  were,  cloud-patch. 
The  contour  of  this  patch  corresponds  with  that  of  the  inner 
edge  of  the  rim,  from  which  it  is  separated  by  a  transparent 
zone.  In  general  the  Discoliths  are  slightly  convex  on  one  side, 
slightly  concave  on  the  other,  and  the  rim  is  raised  into  a 
prominent  ridge  on  the  more  convex  side."*  These  objects 
usually  range  from  f^Vo  ^^  foVit  ^^  ^^  ^^^^  i^  their  longest 
diameter. 

The  Cyatholiths  are  like  minute  shirt-studs.  They  are 
stated  to  have  *^an  ova!  contour,  convex  upon  one  face, 
and  flat  or  concave  upon  the  other.  Left  to  themselves,  they 
lie  upon  one  or  other  of  those  faces,  and  in  that  aspect  appear 
to  be  composed  of  two  concentric  zones  siurounding  a  central 
corpuscule."  **  A  lateral  view  of  any  of  these  bodies  shows  that 
it  is  by  no  means  the  concentrically  laminated  concretion  it  at 
first  appears  to  be,  but  that  it  has  a  very  singular  and,  so  far  as 
I  know,  unique  structure.     Supposing  it  to  rest  upon  its  low^er 

Kface,  it  consists  of  a  lower  plate,  shaped  like  a  deep  saucer 
watchglass;  of  an  upper  plate,  which  is  sometimes  flat* 
letimes  more  or  less  watchglass-shaped ;  of  the  oval,  thick- 
walled,  flattened  corpuscule,  which  connects  the  centres  of  these 
two  plates ;  and  of  an  intermediate  substance,  which  is  closely 
connected  with  the  imder  surface  of  the  upper  plate,  or  more  or 
less  tills  up  the  interval  between  the  two  plates,  and  often  has  a 
coarsely  giunular  margin.  The  upper  plate  always  has  a  less 
diameter  than  the  lower,  and  is  not  wider  than  the  intermediate 
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substance."  •  These  Cjatholithi  are  further  stated  to  vary  in  st 
from  -j^J^  to  „^  of  an  inch  in  diameter.  The  coccospht« 
are  described  by  the  same  distinguished  observer  as  "  of  t' 
types — ^the  one  compact  and  the  other  loose  in  texture,  ^wi 
largest  of  the  former  type  whicJi  I  have  met  \Wth  measured 
about  J  J^fo^  of  an  inch  in  diameter.  They  are  hollow,  irrep^u- 
larly  flattened  Kpheroids,  with  a  thick  transparent  wall,  wbicli 
iiometimes  appears  laminated.  In  tliis  wall  a  number  of  oval 
bodies,  very  much  like  the  *corpuscnles'  of  the  CyatboUtbs, 
set,  and  each  of  these  answers  to  one  of  the  flattened  facets 
the  spheroidal  wall.  The  corpuscules,  which  are  about  -j/^ 
an  inch  long,  are  placed  at  tolerably  equal  distances,  and  each 
is  surrounded  Ity  a  contour-line  of  corresponding  fonii 
"  Coccospheres  of  the  compact  type  of  y^'oo  *^  toW  ^^ ^^  '^c 
diameter  occur  under  two  forms,  being  sometimes  mere  red 
tions  of  that  just  described,  whde,  in  other  cases,  the  corpii 
cules  arc  round,  and  not  more  than  half  to  a  third  aa  bij 
though  their  number  does  not  geem  to  be  greater.  In  sti 
smaller  coccospheres,  the  corpuscules  and  the  contour-lines 
become  less  and  less  dis^tinct  and  more  minute,  until,  in  th€ 
smallest  which  I  have  observed,  and  which  is  only  ^-^^^  of  an 
inch  in  diameter,  they  are  hardly  visible/' 

*'The  coccospheres  of  the  loose  type  of  structure  run  from  the 
Bame  minuteness  up  to  nearly  double  the  size  of  the  largest  of 
the  compact  type,  viz.,  ^i^  of  an  inch  in  diameter.  The 
largest  (of  which  I  have  seen  only  one  specimen)  is  obviously 
made  up  of  bodi^  resembling  Cyatholiths  of  the  largest  size  iu 
all  particulars  except  the  absence  of  the  granular  zone,  of  whicli 
there  is  no  trace,  I  could  not  clearly  ascertain  how  they  vreit 
held  together,  but  a  slight  pressure  suflices  to  separate  them.'*t 
The  relations  subsisting  between  these  Coccospheres  on  the  one 
hand,  and  the  Cyatholiths  on  the  other,  are  very  obscure ;  but 
Professor  Huxley  deems  it  probable  that  some  close  affinity 
does  exist;  but  whether  the  Coccospheres  have  been  formed 
from  a  coalescence  of  Cyatholiths,  whether  the  Cyatholiths  ha 
resulted  from  the  breaking  up  of  the  Coccospheres,  or  wbe 
the  Coccospheres  are  altogether  independent  structures^ 
remains  to  be  decided.  There  appears,  however,  no  reason 
doubt  that  Coccoliths,  Coccospheres,  and  Cyatholiths,  equally 
belong  to  Bathybius,  as  the  skeleton  of  a  sponge,  or  tlie  sh 
of  a  Foraminifer  belong  to  tht' ir  respective  protoplasmic  sarcod 

Since  Professor  Huxley  completal  the  observations  to  whi 
I  have  referred.  Dr.  Carpenter  and  Professor  Wyiille  Thorn 
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s  conducted  a  very  important  series  of  deep-sea  dredg- 
iugs  off  the  north  coasts  of  Scotland,  and  in  the  neighlH:>urhooii 
of  the  Faroe  Islands.  In  Captain  Dajrman's  dredging  opera- 
tions the  viscid  mud  was  found  between  the  fifteenth  and  fort}*- 
fifth  degrees  of  W.  longitude.  Those  of  Drs.  Carpenter  and 
Thompson  were  carried  on  much  farther  eastward ;  but  in  the 
latter  instance  the  same  deposit  was  found  over  a  range  of  at 
least  200  miles,  throughout  which  the  dredge  came  up  from 
time  to  time  filled  with  Globigerina-miid  and  saturated  with 
Bathybium,  with  its  associated  Coccoliths  and  C'occospheres.  The 
G  lobigerina  deposit  exists  in  a  similar  manner  in  many  and  diiitaiit 
parts  of  the  ocean,  in  botli  hemispheres  ;  and  it  is  more  thaii  pro- 
bable that  when  the  remote  localities  are  subjected  to  the  same 
examination  as  our  northern  seas  have  recently  undergone, 
Bathybius  will  be  found  in  them  also.  Its  low  organisation 
renders  it  probable  that  it  will  be  found  to  be  like  its  com- 
panion Globigerina,  a  thorough  cosmopolite.  On  this  point  Dr. 
Carpenter  susfgests  that  tbe  range  of  the^se  objects  is  regulated 
,  by  temperature  rather  tlian  l>y  locality.  It  Wiis  already  known 
ytot  many  deep-sea  localities  existed,  in  which  the  Globigerina- 
Kiid  did  not  occur;  and  it  hiid  even  been  suggested  that  its 
range  wiis  limited  to  that  of  the  warm  Gulf-Btream.  Dr.  Car- 
penter confirms  this  general  conclusion,  and  points  out  that  its 
prevalence  is  connected  with  a  bottom  temperature  of  45*, 
w^hich  in  our  northern  latitudes  can  only  be  attiibuted  to  the 
G  ulf-stream. 

Bathybius  yet  requires  to  be  considered  in  two  other  impor- 
tant relationships — the  one  geological  and  the  other  zoological. 
Chalk,  examined  microscopically,  has  long  been  knowTi  to 
abound  in  minute  ovate  organisms,  known  as  crystalloids,  asso- 
ciated with  the  GlobigeriDa'  and  Textillariip,  of  which  chalk 
mainly  consists.  I  recognised  the  organic  origin  of  tliese  bodies 
ill  1H47,  and  iigured  one  of  them  very  imperfect h%  vit^wed  as 
nn  opaque  object,  in  my  memoir  **  On  some  of  the  Alicroscopic 
Objects  found  in  tlie  Mud  of  the  Levant ;'' *  but,  ignorant  of 
Coccoliths,  I  concluded  that  they  belonge<:l  to  some  minute  form 
of  Oolina  or  Lageua.  .  ilorc  recently  IVfr.  Sorliy  has  subjected 
these  bodies  to  a  much  more  careful  examination,  and  both  he 
and  Dr.  Wallich  have  identified  tbt-ni  with  Professor  Huxley's 
Coccoliths.  It  now  appears  that  both  Coccolitlis,  Cyatholiths, 
and  Coccospberes,  occur  fossilised  In  tiie  chalk,  establishing,  in  a 
remarkable  manner,  the  close  resemblance  of  tlje  conditions 
under  which  the  ehalk-ljeris  were  formed  and  those  existing 
nhmg  the  tract  of  the  (lulf-stream  at  the  present  day.  Dr. 
C'arpenter  goes  even  furtlier  than  this,  and  regards  it  as 
*'  highly  probable  that  the  deposit  of  Globigerina-mud  Ixas  been 
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going  on  over  some  part  or  other  of  the  North  Atlantic  scabbed, 
from  the  Cretaceous  epoch  to  the  present  time  (as  there  is  much 
reason  to  think  that  it  did  elsewhere  in  anterior  geological 
periods),  this  mud  being  not  merely  a  chalk  formation,  but  a 
continuation  of  the  chalk  formation ;  so  that  weraay  he  said  to 
he  at  ill  living  in  the  crdacwxts  epoch,'*  * 

With  the  earlier  part  of  the  preceding  paragraph  I  partlf 
agree,  but  from  its  concluding  sentence  I  must  dissent.     Chalk 
chiefly  consists   of  an   accumulation  of  Globigcrina  cret^iceA, 
associated  in  ahiont  equal  proportions  with  a  minute  Textil- 
laria  and  with  Coccolitha.     Tbe  fosHil  Globigeriua  is  probaljly 
but  a  mere  vanefcy  of  the  recent  G»  buHoides ;  hence,  so  far  as  it 
is  concerned,  ancient  and  modern  deposits  may  have  been  coo- 
tiuuouri.     But  in  none  of  the  modern  Globigerina  beds  which  I 
have  examined  have  I  found  anything  resembling  the  fossil  Cre- 
taceous Textillaria»  the  disappearance  of  which  requires  to  l>e 
accounted  for.     What  I  believe  to  be  the  same  species  oecurn 
alnradautly,  amongst  other  modern  types  of  Foraminifera,  in  th€ 
recent  sandy  deposit  underlying  Boston  in  Lincolnshire,  hut 
I  never  succeeded  in  discovering  it  li\'ing  in  the  sea.     From  soun' 
lUiknow^u  cause  it  him  disappeared.  On  the  other  hand,  our  modem 
deposits  al)onnd  in  Diatoms  and  Kadiolariae,  of  which  no  trac<' 
appeal's  in  the  true  Cretaceous  beds.     That  in  the  depth  of  the 
Atlantic  Cretaceous  and  modern  deposits  may  be  conformably 
and  continuously  superimposed   is   not   impossible,    but  con- 
formable continuity  of  series  does  not  constitute  identity  of  age 
or  of  formation.    In  tbe  Speeton  clay  of  the  Yorkshire  coast  we 
have,  in  the  same  blue  deposit,  a  transition  from  the  Oolites  to 
the  Cretaceous  beds.     The  deposits  have  continued  to  acx^umu- 
late  without  physical  change  from  the  one  age  to  the  other,  but 
the  foj-viatioui*  towldch  the  upper  and  lower  portions  of  thiscky 
belong  are  distinct,  and  represent  distinct  epochs.    Dr.  Carpenter 
is  disposed  to  conclude  that  the  higher  forms  of  the  Atlantic  and 
Cretaceous  fauna,^  will  prove  to  l>e  nearly  identical;  but  I  doubt  j 
this,  and  we  must  not  repeat  the  blunder  of  Ehrenberg,  in  the! 
case  of  the  teHim^  beds  of  the  Mediterranean  coasts,  which  hdj 
regarded  iib  Cretaceous,  bec=ause  he  found  that  they  abounded  M 
Cretaceous  types  of  Foramiuifera,  overlooking  the  w^ide  differ- j 
euces  presented  by  the  higher  organisations  of  the  two  forma*] 
tions.     So  ill  the  instance  under  consideration.     Owing  to  thd 
low  vitality  of  the  Protozoa,  some  of  them  have  survived  thd 
changes   which   time   has   wrought   in   the    higher   groups  ol 
animals.     The  recent  Globigerinte  and  Bathybia  are  probabld 
descendants    from   tho^e   w^hich    lived    during   the    Ci-  t^ 

periocl,  but  their  companions  are  not  the  same.     The  a  'X 

Textil lari^  are  replaced  by  Diatoms  and  Hadiolarise.    Instead  ol 
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Marsiipites   we  have  the  RhfiOfrimML     Tte  ABBacfajtfS  snd 

Galerites  are  represeDled  bj  Ciduites 

6tar-fisb^  Tosia  (Grooiasler)  has  gireo  pboe  to  Opiiiooaiift 

the  chambered  Cephalopods  we  faftTe  tbe  i 

\i'hibttbe  Sauriaos  ami  Ganoid  Iklies  of  tbe  CntmaaomB  mgtt 

left  no  descendants  in  tiiese  Artanfir  deptlH^  tiidr 
l^kken,  in  all  probabilitj«  by  the  more  Camiliar  and 
^Seeful  codfiBh. 

The  zoological  affinltia  of  BatbjbiiiB  are 

understand*  though  the  jomg 

dered  by  the  growing  number  of 

that  are  being  offered  for 

new  terms  with  which,  in 

our  journals  have  become  loaded. 

meot^  is  that  of  Hack^  who  has 

the  name  of  Protista,  eqiiaUj  firom 

from  auimaU  on  the  other*    He  regpftb  tlMm  «i  tlie 

starting-point  from  whidi,  in  aoooffdiw»  wifft 

both  phinta  and  animalu  hare  dcdvcd  UmIi 

necessarily  accepting  thia  cnataon  of  a  iMrd 

we  may  beneBciaily  recognise  Hackd's  dirkioa  of  Cfae 

section  of  the  ProtOKoa  into  two  g^oap%  vii., 

the  Protoplasta ;  the  former 

exhibit  an  uniform  granular 

differentiation  into  special  oi]piii, and  the  latter 

types  in  which  we  have  moh  qiedal  ttracUiras  in  tha 

contractile  vesicles^  niidet,  or  other 

So  far  as  the  structure  of  the  Mnode  is 

apparently  a  true  Moner,  and  nadi  ks  diimiUM  mommimB  H  to 

be.     At  the  same  time,  the  firliifiy  m  mamtdAm  wlA  k  of 

Coccoliths  and  Cyatholiths  indicates  Ibe  mntmitf  lor 

it  from  HackeUfi  other  Mooen,  which  hare  mm 

appendages.     But  the  time  ha«  not  arrired  lor  detsnuaiag  tbe 

absolute  relations  of  these  obfecta.    New  ^rpei^  as  Hickri  him* 

sfbii 

tbst 

Hie 


whkk 
of  or 


be  m 

I^OtOflMMy 


tbfoi^theni 


self  admits,  are  being  disoorered, 

groups  necessary.     Meanwhile  there 

Bathybius  is  the  lowest  of 

the  Foraminifera,  secrete 

the  extent  to  which  the  saioode  is 

the  Atlantic,  there  appem  macb  Ibsi 

portant  in  the  ob^rradoB  of  Dr.  CjB|wier»  tfat»  ted  fis 

of  secretiog  a  calcareous 

so  that  instead  of  detached  stroctores  in  tbe  form  of  CoenrfJIbSf 

&c.f  it  had  produced  a  continuous  caleareoos  mag,  it  wo«U 

have  ^ven  us  a  living  proto^rpe  of  the  L—gptts«  Eocooo,  The 
^ificovery  of  this  widely  and  uMiilniMHiiljF  djtftisind  BttbjrUim 
Wrongly  sustains  Dr.  Carpenter  ill  hii  eosfklkn  of  the  aafmAt 

origin  of  that  primaeval  stmctitre. 


ARE   THERE   ANY  FIXED   STARS? 

IIY   lUCIlARD  A.   PROCTOR,  B.A.,  F.R,A.S., 

ArTtron  nr  "SATirfiN  and  its  System,"  "  n.iLFHorRs  with  tub 
8tah51,"  &c.  &c. 
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DURING  the  la,^t  few  years  astronomers  have  been  nttackii 
r|uestioiia  which  fieem,  at  first  sight,  far  heyoiid  the  ran) 
of  the  human  intellect,  or  of  the  iiistrunieutal  appliances  whi< 
huoiau  ingenuity  cao  devise,     A  marked  contrast,  indeed,  is 
be  distinguished  between  the  inquiries  wliieh  have  been 
within  the  last  decade  and  the  moRt  valitahle  discoverieg  of  al 
]>revious  tiniep.     Not  otr*  of  the  reKiilts  which  had  rewarded  the 
labours   of  Rcientific    men   up   to   the  middle    c>f  the    presei^B 
century  would  liave   Rcemed  incredible  to  Francis  Bacon  ha^^ 
it  been  predicted  to  him  ;  nay,  there  is  scarcely  one  of  them 
which  is  not  more   or   less  distinctly  shadowed  forth    in   that 
htrange  and  little-read  work  of  bin,  the  "  Sylva  Syhanum."   But 
even  he,  daring  as  were  bis  conceptions  and  hopeful  as  were  his 
views  of  the  powers  of  that  method  of  rc^searcb  which  he  incul- 
cuted,  woidd  probalily  have  smiled  with  contempt  liad  the  ide^| 
of  analysing  the   bud   or   the  fixed  stars  been  mooted  in  hi^* 
presence.     The  Frenchman  who  lately  brouglit  before  the  Im- 
perial Academy  at  Paris  the  aksiird  proposition  that  our  astroH 
uomerB  and  physicists  should  mLdie  signals  to  the  inhabitan^l 
of  ^lars  and  Jupiter  Hcarcely  appears  a  greater  dreamer  to  itf 
than  any  one  would  have  appeared  to  Bacon  who  put  forward^ 
notion  seemingly  so  preposterous.  H 

At  first  sight  it  may  seem  to  many  that  the  subject  I  have 
now  chiefly  to  deal  with — the  determination,  namely,  by  ourastro- 
nnraers,  of  the  motions  of  recess  or  approach  which  the  fixed  stars 
may  possess — does  not  helongf  to  the  category  of  those  researchi 
which  appear  altogether  hopeless.  Yet  when  the  true  nature 
the  problem  in  understoodj  a  different  view  will  certainly 
adopted.  It  will  l>e  well  to  look  at  the  subject  of  the  Btellar 
motions  in  this  way,  to  consider  the  diflBculties  which  seem  to 
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gurround  it  on  every  side,  and  the  interest  which  attaches  to  its 
solution,  before  we  proceed  to  consider  the  method  which  has 
been  successfully  applied  to  one  star,  and  will  doubtless  in  the 
fulness  of  time  be  applied  to  hundredi^,  with  results  whose 
importance  it  is  impossible  to  over-estimate, 

The  stars,  it  is  well  known,  have  to  ordinary  observers  every 
appearance  of  fixity.  If  Hipparchua  or  Ptolemy  could  now 
look  on  the  orhft  they  watched  m  lovingly  in  the  far-off  years, 
they  would  see  nothing  to  induce  them  to  imagine  that  the  stars 
nre  in  motion.  Whether  the  aspect  of  the  heavens  is  exactly 
the  same  now  as  when  Aratus  sati*^  tlie  glories  of  the  constella- 
tions, we  cannot  indeed  assert  witli  any  certaiuty  of  conviction, 
3Iany  of  the  starn  may  shine  with  different  lustrcj  some  few 
have  perhaps  disappeared,  and  possibly  some  ne^v  stars  have 
appeared  upon  the  scene.  But  such  changes  as  these  are  not 
in  questiun  at  present ;  1  refer  ool}^  to  apparent  changes  in  tlie 
stars*  places. 

Astronomers  in  our  day  know  indeed  that  the  stars  are 
changing  tlieir  place  upon  the  heavens.  Rut  it  is  not  because 
the  change  of  place  has  been  made  perceptible  to  ordinary 
vision;  but  because  by  means  of  the  telescope  it  has  become 
posiiible  to  ma^ify  so  birgely  the  efleets  of  change,  that  move- 
ments which  would  produce  no  perceptible  effect  in  tbousaudH 
of  year8  if  ordinary  vision  only  were  in  question,  are  recognised 
as  certainly  as  though  the  astronomer  could  see  the  star  actually 
moving  as  he  watched  it. 

But  such  changes  of  poi^ition  as  can  thus  be  recognist*d  are 
not  only  minute,  insomuch  that  it  is  only  after  half  a  century  of 
observation  that  even  modora  astronomy  ctm  detect  them,  but 
they  afford  no  certain  intlication  of  real  motion  on  the  part  of 
the  star.  We  may  be  in  motion — nay,  more,  it  lias  been  proveil 
that  we  are  in  motion,  that  the  sun  with  bis  whole  corfeffti 
id'  planets  and  cometary  systems  is  sweeping  swiftly  through 
space,  and  the  apparent  motion  of  a  star  may  in  reality  he 
wholly  due  to  the  sun's  motion.  Tlie  very  fact  that  by  observ- 
ing the  apparent  stellar  motions  astronomers  have  been  able  to 
guess  the  direction  in  which  the  sun  is  travelling  through  space 
RhowH  that  a  large  part  at  any  rate  of  the  stellar  motions  nmst 
be  due  to  the  sun's  motion.  And  inasmuch  as  we  are  by  do 
means  certain  of  the  direction  in  which  the  sun  is  moving,  or  of 
the  velocity  with  which  be  rushes  through  space,  we  are  not  in 
any  case  able  to  determine  how  much  or  how  little  of  a  star's 
pparent  motion  is  due  to  the  solar  proper  motion.  Further- 
more, our  uncertainty  as  to  the  distances  of  all  save  one  or  tw(» 
stars  renders  us  yet  more  doid)tful  how  to  interpret  the  stellar 
movements. 

Still  we  may  take  it  an  proved  by  the  mere  determination  of 
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the  stare'  proper  motionB,  that  these  orbs  are  uot  fixed  in 
Because  we  are  quite  certain  that  no  motion  which  could  p^ 
Bibly  be  assigoed  to  the  sun  by  astronomers  would  account  fd 
all  the  stellar  motions,  whatever  assumption  we  might  foi 
respecting  the  stellar  distances.  That  this  is  bo  will  be  evident 
from  the  simple  consideration  that  there  are  cases  where  two 
stars  near  each  other  {in  appearance)  are  moving  in  eiactlj 
opposite  directions.  We  cannot  possibly  account  for  msk 
motions  aa  these  by  any  assumption  involving  fixity  for  boti 
stars  and  motion  in  the  case  of  our  sun  alone. 

Furthermore,  tho  motions  of  those  double  stars  which  form 
binary  systems  suffice  to  show  that  motion  is  an  attribute  ap- 
pertaining  to  some  stars  ;  and  if  to  some  stars  as  well  as  to  our 
sun  (which  is  but  a  star),  why  not  to  all? 

But  now  notice  a  point  of  great  importance  in  conji( 
with  the  question  of  movements  of  recess  or  approach. 

The  apparent  proper  motions  of  the  stars  give  us  the 
of  estimating  their  probable   motions  of  recess   or  a;^ 
and  thence  of  estimating  our  chance  of  determining  such  recea- 
sions  or  approaches. 

In  the  lirst  place  it  will  be  admitted  that  we  have  no  reason 
wfiatpver  for  belicviutr  the  stellar  motions  to  be  limited  to  any 
special  <lirection.  If  we  imagine  our  sun  for  a  moment  set 
rest,  and  that  we  could  then  tell  the  exact  direction  in  wbii 
every  star  is  moving,  we  should  doubtless  find  that  the  si 
were  moving  in  every  direction  with  respect  to  the  lines 
sight  drawn  to  them.  Here  a  star  would  be  moving  almi 
8<|uare  to  the  line  of  sight ;  here  nearly  along  it  and  towai 
us ;  here  nearly  along  it  and  from  us ;  and  elsewhere  ev 
possible  variety  of  direction  would  appear  without  the  aligh 
preference  (when  the  whole  celestial  sphere  was  considered) 
one  direction  rather  tlian  another. 

An^ongfit  the  immense  number  of  stars,  then,  whose  pro| 
motions  have  been  determined,  there  must  be  many  wh 
motion  is  very  nearly  square  to  the  line  of  sight  from 
observer  on  earth.  And  we  have  no  reason  for  supposing  t 
the  staj's  which  are  thus  moving  have  less  or  greater  motio 
on  the  average,  than  their  fellows  which  are  moving  in  ot 
directions.  Hence  the  motions  of  the  former  set  of  stars  affi 
us  a  measure  of  the  motions  which  those  stars  possess  which 
moving  directly  from  or  towards  us,  and  so  appear  at  rest ;  and 
though  we  can  thus  learn  little  respecting  the  real  rate  atn 
those  stars  are  moving,  for  we  know  little  refi|>ecting  the 
rate  at  which  the  other  st4ir8  are  moving  square  to  the  line 
sight,  we  have  a  very  satisfactory  measure  of  the  general  rate  at 
which  the  relative  distances  of  the  stars  are  diminishing  or  in- 
creasing. 
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For  let  E  be  the  earth,  *,  the  position  of  a  star  at  the  begin- 
ning of  a  century,  s^  its  position  at  the  end  of  a  century,  the 
star  being  one  of  those  which  is  moving  at  right  angles  to  the 
line  of  sight.     And  let  us  suppose  that  the  star  is  also  one  of 
those  which  is  moving  most  rapidly  in  appearance,  so  that  the 
angle  5,e  s^  which  measures  the  proper  motion  in  a  century  is  as 
large  as  possible.   Then  we  cannot  assume  with  any  probability 
that  any  star  in  the  heavens  has  a  greater  proportional  motion  of 
I    |6cess  or  of  approach  than  the  motion  indicated  by  *,Mj  or  /*j«^ 
hteach  equal  to  s^8^).     That  is,  the  ratio  of  e^^  or  e^^  to  £s  indi- 
■cates  the  greatest  relative  change  of  distance  we  may  look  for 
among  the  star^  during  the  course  of  a  centui-y. 

But  we  can  calculate  the  value  of  this  ratio  at  once,  and  $q 
see  at  once  what  cltaiwe  there  is  thai  a  chuntje  in.  a  atari*  brll- 
lianet/  caused  hj  mich  a  chuiifje  of  dletance  coiiUl  be  estimated 
by  means  of  our  phoio^nctcrH, 

There  is  no  star  in  the  heavens  which  has  so  large  a  proper 
motion  as  ten  seconds  of  arc  per  annum.     Therefore  in  taking 
the  angle  8^%b^  at  1,000  seconds  or  16''  4c{^\  we  are  taking  a  very 
favourable  view  of  our  prospect  of  estimating  changt;  of  distance 
^^  change  of  brilliancy.      If  «jE«j  be  an  angle  of  IG'  4U",  then 
Hj^Bj  \B  equal  to  *O04848  where  E»i  is  called  1.     Put  for  con- 
^Tenience  s^b^  or  s^b^  as  e<]ual  to  '{)0S.     Then  the  brilliancy  of 
the  star  at  the  beginning  of  the  century  wouhl   bear  to  its 
iFfilliancy  at  the  end  (supposing  there  hiis  been  in  the  mean- 
time no  change  in  the  actual  amount  of  light  emitted  by  the 
rr)  the  ratio 
V.  m5  /  U,t>05/ 


according  as  the  star  had  approached  or  receded  from  the  earth 
with  the  assumed  (and  altogetht^r  over-estimated)  veh>city  re- 
ferred to.    These  ratios  reduce  severally  to 


101 
100 


and 


99 

100 


In  other  words,  the  stoi's  brilliancy  would  only  be  increased 
or  diminished  by  aljout  one  hundredth  part  in  one  hundred  years 
even  in  this  altogether  exceptional  case. 

No  instrument  ever  yet  devised  by  man  could  give  any  indi- 
cations of  so  slight  a  change  of  brilliancy  as  this,  even  if  it 
occurred  in  a  single  instant,  so  that  one  and  the  same  observer 
could  measure  the  star's  liglit  under  unchanged  atmospherical 
conditions. 

We  see,  then,  that  the  problem  of  attempting  to  measure  the 
motions  of  recess  or  approach  which  the  stars  may  have  is  one 
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which  seems,  on  the  face  of  it,  as  hopeless  as  that  of  deternim- 
iii^  what  the  stars  are  made  of  would  have  appeared  twenty  or 
thirty  years  ago. 

Yet  the  problem  has  been  mastered,  and  in  a  much  more 
thorough  manner  than  the  seemingly  simple  problem  of  esti- 
mating the  motion  of  the  stars  athinirt  the  line  of  sight.  In 
fact,  whereas  we  know  nothing  (except  in  one  or  two  cases) 
respecting  the  uinoitnt  of  this  latter  motion,  for  its  angnhir 
mf^sure  affords  no  sati.sfactory  criterion  of  the  real  motion  in 
miles  per  year,  we  have  a  means  of  measuring  the  reiU  velocity 
with  which  the  stars  are  approaching  towards  na  or  receding 
from  us.     I  proceed  to  show  how  this  is  done: — 

We  know  that  light  \a  not  a  material  emanation  from  lumi- 
nous bodies,  but  consists  in  reality  of  the  propagation  of 
minute  vibrations,  taking  place  either  in  an  aetherial  medium 
pervading  all  npace,  or  (as  some  physicbts  suppose)  in  the 
ultimate  particles  of  what  we  ordinarily  term  matter.*  Nov 
it  IS  to  this  property  of  light  that  the  powerful  mode  of  research 
which  I  am  about  to  describe  owes  its  effectiveness ;  and  there- 
fore it  is  necessary  that  we  shonhl  attend  somewhat  closely  ti 
the  peculiarities  of  wave-motion.  Space  will  not  permit  me  V 
enter  at  such  length  as  I  could  wish  into  the  consideratioi 
thus  arising;  and  therefore  I  will  confine  my  attention  to  a  fei 
piimary  points.  Tlie  whole  sulyect  was  dealt  with  in  a  highl] 
interesting  manner,  I  may  remark,  in  the  lecture  delivered  hj 
Professor  3Iiller  to  the  working-men  of  Exeter  [see  p.  335' 
the  careful  study  of  which  will  well  repay  the  student. 
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•  It  is  often  diJBcult  in  treatini?  of  the  Buppoaed  icthenid  ni(Miiiim  to  rx4 
pi"i\si»  oiiesic4f  nt  once  intellijipbly  aiitl  nccumtely.     If  there  is  an  ft^ckeria 
medium  diUbivnt  in  aomo  (-R^t^utial  properties  from  Any  of  the  sulwitMU 
wo  recognise  as  lu  alter,  yet  that  net  her  h  still  mattur,  and  the  laws  wHi 
rule  its  niovemont**  are  ideutical  wiib  tboFo  which  govern  the  inoveiuent« 
other  niftttcr.    By  the  terra  *'  laws "  I  hen?  eijjnify,  of  courae,  only 
geneml  laws  of  motion — not  special  law.^^  as  gravitation  or  the  like.     I  ai 
particular  in  dwdliiig-  on  this  point,  hecansc  it  appears  to  me  to  be  too  oi 
fnr'^ftttt'n.     Pbvsiciftta  epealc,  for  instancp,  pometimea  of  the  posBibility  tliBt 
li^bt- waves  may  be  pmpairated  to  an  w/ititti*  dl^tiLtice  from  the  ^ourct  of 
lip^ht.     Thifl  h  simply  nn  inipoRsibilitj-.    That  light  trnvelsjeofar  as  it  d< 
witljout  appretiahle  extinction,  proves  that  the  range  of  motion  of  tl 
vibrating  particlea  of  the  rcther  is  verj'  snimll  indeed,  compared  with  tl 
wave-kngrtb» ;  but  this  rang-**,  however  email,  muat  have  a  detSnito  \-aln 
at  any  pveii  distance  from  llie  f«oiiTce»  nnd  the  total  amount  of  moticm  ii 
f7«V  ppbeiical  surfrtre  round  t be  source  of  lifjlit  would  hare  a  definite  and' 
ronstant  value.     But  to  suppose  a  definite  ami  unit  of  oscillation  in  an  in- 
finite number  of  such  spheres  is  to  puppcse  that  an  infinito  effect  can  ariTU 
(Voiu  a  finite  cause. 
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The  simplest  illustration  we  have  of  wave-motion  is  in  the 
material  waves  which  traverse  the  surface  of  water.  Now 
here,  be  it  noticed,  we  must  not  think  of  such  waves  an  roll  m 
upon  the  Bhores  of  the  sea,  hut  of  the  true  waves  whicli  traverse 
the  surface  of  open  seas.  In  such  waves  there  is  not  as  there 
appears  to  be  a  rapid  transmission  of  inatter,  but  a  simple  os- 
cillation of  the  pud  ides  of  the  water.  Suppose  there  are  long 
rollers  sweeping  over  the  face  of  the  ocean.  Then  we  should 
call  the  distance  from  the  crest  of  one  roller  to  the  crest  of 
another  the  wave-lenf/fk ;  the  difterence  of  altitude  between  the 
crests  of  the  rollers  and  the  bottom  of  the  "  trough  '*  between 
them  would  be  the  ivave-kehjhty  or  vxtvc-ampUiudG  as  it  m 
sometimes  termerl ;  and  tlie  rate  at  which  the  rollers  travel 
would  be  the  vdocitt/  of  (ransnii^Bw'ii,  I  mention  the«e  p«»iDts, 
bo  that  ill  dealing  with  other  waves  which  we  are  unable  to 
recognise  as  visible  entities,  the  significance  of  the  terms  w© 
siiall  have  to  make  use  of  may  be  understood  by  a  reference  to 
the  familiar  relatione  of  the  ocean-rollers. 

Now,  suppose  we  wish  to  determine  the  wave-length  of  a  roll- 
ing sea, what  are  the  methods  which  Avould  suggest  themselves? 
If  we  conld  measure  a  line  extending  from  cre^t  to  crest  at  any 
moment,  we  should,  of  course,  know  the  wave-length ;  but  fail- 
ing (as  might  well  happen)  such  a  means  as  this,  it  is  obvious 
that  our  resource  must  be  to  determine  first  the  velocity  of  the 
waves,  and  secondly  the  number  which  pass  in  a  given  time. 
Suppose  the  first  point  gained  (say  by  noticing  the  time  wliich  u 
particular  roller  occupies  in  travelling  between  two  shipM  a  mile 
apart),  and,  for  convenience  of  illustration,  let  ua  imagine  tliat 
the  ascertained  velocity  of  the  rollers  is  500  j'ards  per  minute. 
Now,  suppose  that  an  observer,  counting  the  waves  which  paw* 
the  side  of  his  ship,  notices  thut  10  pass  each  minute.  Then 
be  knows  at  once  that  in  that  time  the  first  which  piiMtied  Iiuh 
travelled  to  a  distance  of  500  yards;  and  m  all  the  10  are  cHk- 
tribiited  over  that  distance,  each  must  be  50  yardn  in  length,  // 
lite  skip  has  not  moved  in  the  iniervaL  Hut  if  the  nhip  htiH 
moved,  there  is  a  difference.  P^or  supposing  tlie  whip  to  havo 
moved  in  the  same  direction  as  the  waves,  and  at  the  mUr  of 
100  yards  per  minute,  then  the  crest  of  the  first  wav**  in  mdy 
400  yards  off  instead  of  500,  and  the  wave-length  in  but 
40  yards.  In  other  words,  tbe  true  length  in  le>iB  by  10  ynttlH 
than  the  length  which  would  be  arrived  ut  on  the  hupposition 
that  the  ship  is  at  rest.  On  tlie  contrary,  if  the  ship  in  moving 
at  the  same  rat«  against  the  waven,  the  trut-  dixtanee  of  the  firwt 
wave-crest  in  600  yards,  the  true  wave-hiogth  liO  yaidn;  and 
the  effect  of  the  ship's  motion  is  to  cauee  an  apparent  increuho 
of  10  yards  in  the  wave-lengths. 
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And  clearly,  if  we  could  only  conceive  such  a  stat^  of  thiD^^- 
as  that  the  ship  should  be  really  at  rest  and  the  whole  ma^-  of    '. 
the  rolling  sea  bodily  transferred  under  the  ship,  we  should  get 
a  similar  result.     If  the  transference  were  in  the  direction  of 
the  wave-motion  (which  would  correspond  to  a  motion  of  tk    ^ 
ship  against  the  direction  of  the  waves),  the  remilt  would  be  m 
under-estimate  of  the  w^ave-lengths ;  while  in  the  reverse  cue     1 
the  wave-lengths  would  be  over-estimated,  | 

Now  let  us  consider  the  case  of  sound-wnvee.  TheM  an 
somewhat  less  familiar  to  us  (so  far  as  our  ordinary  modes  o( 
perception  are  concerned);  but,  inasmuch  as  we  caa  more 
readily  make  experiments  on  them  than  on  light- waves  (owii^ 
to  the  enormous  velocity  with  which  the  latter  travel),  they  will 
serve  to  give  a  convenient  illustration  of  the  property  w©  are  to  i 
deal  with.  fl 

Let  fig.  2  represent  a  series  of  sound-waves  genemted  by  th^^ 
vibrations  of  the  tuning-fork  A.    Wien  the  right-hand  prong  ia 
at  II  (the  limit  of  a  vibration),  a  is  a  place  of  aerial  condensa- 
tion ;  the  next  such  place  is  at  b  (ab  being  the  vjave-fepfj^h 
corresponding  to  the  vibrations  of  the  tuning-fork),  the  n* 
c,  the  next  at  d^  and  so  on.     The  wave-^implltude  does  not 
cem  us,  but  I  may  mention  in  passing  that  it  is  measiured  by 
the  amount  of  the  aerial  condensation  at  a,  6,  c,  d,  ^.     The 
tone  of  the  soimd  depends  on  the  wave-length  a?;,  and  a  given 
tuning-fork  will  cause  aerial  waves  of  a  particular  length  (tbat    , 
in,  will  give  out  its  proper  tone),  if  it  be  at  rest,  \ 

But  now  suppose  that  the  tuning-fork  is  being  moved,  and 
that  with  a  velocity  bearing  an  appreciable  relation  to  the 
velocity  with  which  sound  travels.  It  will  readily  be  seen  that 
the  tone  now  produced  by  the  timing-fork  will  be  different  from 
what  may  be  termed  its  natural  tone. 

Thus  suppose  that  during  the  interval  winch  sound  would 
occupy  in  travelling  from  a  to  b,  the  tuning-fork  has  been 
moved  so  that  the  prong  a  is  at  a\  During  the  interval  the 
prong  has  made  one  complete  vibration,  and  a'  is  now  thej«fofC 
a  region  of  condensation  instead  of  a ;  b  is,  of  course,  a  region 
of  condensation,  just  as  it  would  have  been  if  the  fork  had  been 
at  rest.  Hence  the  wave-length  has  been  reduced  to  afb ;  and 
as  all  the  waves  proceeding  from  the  neighbourhood  of  the 
vibrating  fork  are  similarly  affected,  there  results  a  series 
wtLves,  eff  fy,  gh^  Ac,  as  in  fig.  3. 

On  the  other  hand,  if  the  fork  had  been  moved  in  the  op 
site  direction,  there  would  have  resulted  the  series  of  wav 
hl^  Iniy  mn,  <S:c.,  represented  in  fig.  4. 

In  the  former  case  the  tone  of  the  resulting  soiind  would 
have  been  more  acute,  in  the  latter  it  would  have  been  more 
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grave,  than  the  natural  tone  oC  tbe  £c^.*    Aad  a  little 
gidemtion  will  show,  that  if,  iiutead  of  dw  fbck  being  moHA^ 
the  ear  were  brought  rapidly  toimtis  or  horn  Uie  ▼ibradiig 

fork,  similar  effects  would  follow — a  rapid  mppnmA  Tendering 
the  sound  more  acute,  a  rapid  retreat  reodenng  tlie  booimI 
more  grave. 

It  is  absolutely  neceasarj,  here^that  llie  Tclociiy  ctAer  of  tiie 
fork  or  of  the  ear  should  bear  an  appreetable  pmpoition  to  tlie 
velocity  of  sound.  In  other  wofds,  oo^  or  at^'  moit  bear  aa 
appreciable  ratio  to  ab.  This  b  obriooiy  amoe  wbat  ia  wanted 
isj  that  ef  or  kl  should  difier  api^edably  firont  ah. 

Now,  if  we  only  tuppose  the  vibrating  end  a  of  tbe  fork  to 
be  a  particle  whose  vibrations  are  genentii^  l^t  of  a  par- 
ticular wave-length — that  i%  of  a  paitleiilar  eoU/ur^  we  nee  that 
the  reasoning  we  have  applied  to  aooDd^-wafes  most  be  eqoallj 
true  of  these  light-wavee.  If  tbe  soiiroe  of  light  be  approacbing 
us,  through  it^  own  motion^  or  ours,  or  both,  the  waves  will  seem- 
ingly be  shortened ;  and  if  the  source  of  bgfat  he  receding,  tbe 
vaves  will  be  lengthened.  In  other  worda,  there  will  be  in 
either  case  a  change  of  colour — the  change  being  towarda  the 
blue  end  of  the  chromatic  scale  in  the  former  case,  aad  towarda 
the  red  end  in  the  latter. 

But  here,  as  in  the  case  of  sound,  tbe  condition  has  to  be  fnl- 
'fllled,  that  the  velocity  of  approach  or  recess  shall  bear  an 
appreciable  proportion  to  the  velocity  with  which  Ihe  waves 
travel;  that  is,  to  the  velocity  of  light.  Now,  light  travels  at 
the  rate  of  about  185,000  miles  per  second;  and  it  seenui 
hardly  conceivable  that  any  material  movements  in  the  universe 
should  bear  an  appreciable  relation  to  so  enormous  a  velocity  as 
this. 

We  could  not  hope,  then,  that  any  luminous  object  in  the 
universe  should  indicate  by  a  change  of  colour  a  change  in  the 
direction  of  ite  motion. 

But  this  is  not  tbe  only  nor  the  principal  difficnlty  in  the 
application  of  such  a  mode  of  estimating  motion.  Doppler, 
who  was,  I  believe,  the  first  to  suggest  that  the  colours  of  the 
stars  may  serve  to  indicate  whether  these  bodies  are  approach- 
ing us  or  receding  from  us,  omitted  to  notice  a  drcumitance 
which  rendered  his  whole  argiiment  nugatory ; — 

In  the  case  illustrated  by  figs.  2,  3,  and  4,  we  dealt  with  the 
affections  of  only  a  single  wave>length.  If  all  star^  sent  us 
light*rayB  having  a  definite  wave-length,  then  what  we  hare 

*  Profeaior  Tyadidl  has  remazked  tiiAt  when  a  train  riuhes  mpidl)'  patt 
tt  gtation  a  change  in  the  ton©  of  the  whistle  may  Iw  noticiMl  by  a  penson  on 
the  platromi,  the  sound  being  more  acute  at  the  tiun  approaches  than  after 
it  has  paaeed  the  etatioa 
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deiscribed  wi>uld  happen ;  and  if  our  perception  of  colour  were] 
but  sufficiently  delicate,  we  could  tell  whether  a  star  were! 
moving  froni  or  towards  us  by  the  colour  of  its  light.  But 
tliis  supposition  implies  that  a  star's  colour  should  be  mono*] 
chromatic;  and  we  know  that  the  light  from  tlie  stars  consistsj 
of  a  combination  of  all  the  prismatic  colours.  But  again,  if  Ibe 
spectrum  had  definite  extremities,  and  if  no  action  oj  any  »<jti\ 
took  place  beyond  those  extremities,  then  something  like  what 
Doppler  conceived  would  take  place.  For  then  the  light-wave* 
of  ail  lengtlis  would  be  affected  by  a  star's  motion  ;  so  that  if  » 
star  were  approaching  us,  all  the  waves  would  be  shortened,  atj(t 
a  part  of  the  red  end  of  the  spectrum  would  suffer  extinctionJ 
wliiie  in  the  reverse  case  the  blue  end  of  the  spectrum  would  M 
shortened.  Wo  know,  however,  that  beyond  the  visible  ends 
the  spectrum,  waves  too  long  and  too  short  to  affect  tlie  eye 
light-waves  are  really  in  exi.**tence.  Thus  instead  of  the  red  end' 
or  the  blue  end  gufferiug,  in  the  cases  imagined  above,  all  that 
would  happen  would  be  that  the  heat-waves  beyond  the  red  eud 
ifT  the  chemical  rays  bej'ond  the  blue  end  would  become  light- 
waves, replacing  the  red  or  blue  end  of  the  spectrum,  as  die 
case  might  be. 

But  these  considerations,  while  showing  that  nothing  can  l<e 
hoped  for  from  Doppler's  suggested  consideration  of  star-colours, 
show  that  a  much   more   delicate  and  satisfactory  test  can  he 
applied.     We  see  that  the  whole  spectrum   is  shifted  bodily. 
Tlieix/orc  all  Its  lin^^tt,  rvhether  dark  or  Wigld,  vixiai  be  ehiftm 
with  it     This  is  a  motion  we  via^  hope  to  estimate,  because  we 
can  bring  into  comparison  with  any  line  in  the  shifted  spectrum 
the  corresponding  line  belonging  to  some  terrestrial  element. 
We  have,  in  fact,  a  test  of  the  most  extreme  delicacy;  and  wej 
it  not  that  the  most  rapid  stellar  motions  can  produce  but  tii< 
minutest  change  in  the  position  of  the  star's  spectrum,  we  migl 
read  ojf  the  stellar  uiotiona  of  recess  or  approach  as  readily 
we  can  determine  the  general  character  of  the  star's  light  by  the 
same  mode  of  analysis. 

But  when  it  is  remembered  that  the  velocity  of  light  is  aboi 
185,000  miles  per  second,  wc  see  that  a  star  must  be  movii 
with  enormous  velocity  that   ita    spectrum    may  exhibit  anj 
appreciable  change  of  position.     Our  sun  is  supposed  to  be 
veiling  at  the  rate  of  about  5  miles  per  second,  and  we  hai 
reason  to  lielieve,  from  some  researches  of  Mr.  Stone's,  that  the 
average  motions  of  the  stars  may  be  about  one-third  greater ,- 
say  about  7  miles  per  second*     Now,  it  has  been  estimated  hj 
Mr.  J.  Clark  IVIaxwell  that  a  velocity  equal  to  that  of  the  eart 
in  her  orbit,  that  is,  rather  more  than   18  miles  per  seconc 
would  shift  the  sodium  line  Dj  througli  a  space  equal  to  aboi 
the  tenth  part  of  that  which  separates  d^  from  Dj,  tbese  line 
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forming  what  is  commonly  called  tlie  double  line  d  of  Bodium. 
An  idea,  therefore,  may  be  formed  of  the  difficulty  of  estimating 
the  stellar  motions  of  recess  or  approach,  unless  in  those  excep- 
tional cases  where  the  star's  real  motion  is  much  greater  than 
the  above-mentioned  average. 

Of  course,  the  whole  question  is  one  of  the  dispersive  power 
of  the  spectroscope ;  and  inasmuch  as  a  telescope  of  large  aper- 
ture will  permit  us  to  use  a  higher  dispersive  power  than  we 
could  apply  to  a  smaller  instrument^  the  size  of  our  telescopes 
enters  into  this  as  into  so  many  other  questions  of  astronomical 
interest. 

To  secure  the  greatest  dispersive  power  possible,  Avlthout 
inconvenience,  Mr.  Huggins  used  the  form  of  spectroscope 
exhibited  in  fig.  7,  Plate  XLIII.  of  my  paper  on  the  spectro- 
scope, in  the  "Popular  Science  Review"  for  April  !ast.  The 
reader  is  referred  to  that  paper  for  a  description  of  the  quaiities 
of  thK  arrangement. 

The  star  selected  for  the  first  application  of  the  new  method 
of  research  was  Sinus,  on  account  of  its  great  brilliancy.  It 
was  necessary  to  consider  some  one  recognised  line  of  his  spec- 
trum, and  the  line  corresponding  to  the  solar  line  f  (the  blue- 
green  hydrogen-line)  was  the  one  selected. 

Fig.  5  shows  the  result  of  the  experiment.  The  two  upper 
spectra  are  not  directly  concerned  in  the  method  applied  ;  but 
it  is  well  to  notice  the  perfect  coincidence  in  posjition  between 
the  sharp  dark  line  in  the  solar  spectrum  and  the  middle  of  the 
diffused  line  obtained  from  hydrogen  at  ordinary  atmospheric 
pressure.  Any  want  of  coincidence  here  would  have  thrown 
dftubt  on  the  result  of  the  experiment. 

The  hydrogen-line,  actually  compared   with    the   dark  and 

1  somewhat    diffused   F-line    of    the    spectrum    of    Sirius,    was 

obtained  from  hydrogen  in  the  so-called  vacuum-tube.     Mr. 

:  If  uggins  made  it  fall  side  by  side  with  the  diffused  dark  line  F 

in  the  spectrum  of  Biriua,  and  in  some  experiments  he  brought 

the  bright  line  itpon  the  Sirius-linc.     It  will  be  seen  from  fig.  5 

that  the  bright  line  fell  sensibly  away  from  the  middle  of  the 

dark  line.      It  became  obvious  from   this  that  Sirius   has  a 

niotion  in  the  direction  of  the  line  of  sight,  and  since  the  dark 

line  was  shifted  towards  the  red  cod  of  the  spectrum,  it  followed 

^^at  the  motion  was  one  of  recession. 

^P  From  a  careful  measurement  of  the  discordance  between  the 
^Rro  lower  spectra  of  tig.  6,  Mr.  Huggins  calcidated  that  at  the 
epoch  of  the  observation  Siriiis  wa^  moving  from  the  earth 
I  at  the  rate  of  41*4  miles  per  second.  But  a  part  of  this 
j  motion  was  due  to  the  earth's  motion  in  her  orbit,  and  having 
'  made  due  reduction  on  account  of  this  consideration,  Mr» 
Huggins  found  that  there  remained  a  motion  of  recession  fvinii 
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the  sun  of  29*4  miles  per  second.  Lastly^  he  considei 
effect  to  be  ascribed  to  the  ruxCs  motion,  which  is  directed 
wards  a  point  almost  exactly  opposite  Sirius.  If  Otto  Stnivf 
estimate  of  the  solar  velocity  is  correct,  then  the  motion  of  SiriiMT 
i7i  the  f/aiaxy  is  reduced  to  somewhat  less  than  25  miles  p€r 
second  I 

Interesting  as  this  result  is,  the  fact  that  the  power  of  the  new 
mode  of  research  has  been  estabJif  hed  is  yet  more  so ;  for  there 
is  nothing  to  prevent  the  method  from  being  applied  in  turn  to 
all  the  lucid  stars ;  nay  even,  with  suitable  instrumental  powei", 
to  the  telescopic  orbs.  The  results  obtained  from  such  re- 
searches cannot  fail  to  be  of  the  utmost  value, 

I  take  myself  a  special  interest  in  the  new  method  of  re- 
search, because  I  hope   to   find   its  results   confirmatory 
elucidatory  of  certain  peculiarities  in  the  stellar  motions  nfhU 
1  have  recently  been  led  to  notice.     On  mapping  the  pro] 
motions  of  about  1500  stars  in  the  maimer  indicated  in  fig,  6, 
have  found  in  many  parts  of  the  heavens  distinct  traces  of 
drift ;  that  is,  of  the  systematic  motion  of  groups  and  sets 
stars  in  particular  directions,    A  singular  instance  of  this  is 
among  the  bright  stars  of  Ursa  Major,  five  of  which  are  m< 
(as  shown  witljin  the  oval,  6,  in  fig,  6)  in  the  same  directi< 
and  with  the  same  velocity.     Two  ather  stars  near  f  are 
moving  in  the  same  manner.     One  cannot  doubt  that 
stars    are  associated    in    some  way,  and    so   form  a  iiyati 
especially  when  it  is  noticed  that  the  stars  are  moving 
direction   almost   directly  opposed  to  that  due    to    the 
motion  in  space,     Scarcely  less  remarkable  is  the  communi 
of  motion  observed  within  the  oval  a.     And  it  will  be  noti< 
that  among  the  remaining  stars  of  the  map  there  is  a  com- 
munity of  motion  either  inter  se,  or  with  the  stars  iacltided 
within  the  ovals* 

It  will  be  a  matter  of  extreme  interest  to  determine  by  Mr 
Muggins's  method  whether  the  stars  which  thus  seem  to  form 
drifting  systems  have  a  coramimity  of  motion  of  recess  or  (*f 
approach.  Should  this  be  the  ease,  no  doubt  could  possibly 
remain  that  the  stairs  form  sets  or  groups,  and  that  there  is  no 
approach  to  that  generally  equable  distribution  described  in  oar 
popular  ti'eatises  of  astronomy. 
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THE  systematic  exploration  of  Kent**)  Hole,  uuder  the  auspices 
of  the  British  Association,  has  been  carried  on  since  the 
year  186.5,  and  is  likely  to  prove  a  piece  de  resistance  for  a  very 
long  time  to  come.  Up  to  the  present  time  it  has  yielded  upwards 
of  fifty  thousand  bones,  and  a  large  number  of  other  objects  of 
interest ;  it  has  also  afforded  evidence  of  extremely  high  value 
as  to  the  enormous  antiquity  of  the  human  race.  It  has,  how- 
ever, fared  badly  in  the  sporadic  fashion  in  which  it  haa  been 
laid  before  the  public,  the  only  authentic  accounts  being  the 
reports  of  progress  furnished  by  the  Kent's  Hole  Committee, 
from  which  it  is  almost  impossible  to  gather  an  adequate  idea 
of  the  cave  and  its  wonderful  contents.  It  would  indeed  almost 
seem  as  if  the  exploration  were  attended  by  a  fatality  that 
forbids  the  public  from  acquiring  any  exact  knowledge  until  a 
great  deal  of  the  interest  is  lost,  for  the  admirable  investigations 
of  Mr.  McEnery,  begun  in  1824,  were  not  published  until  1859, 
uud  even  then  in  a  very  disconnected  fashion.  To  supply  this 
need  as  far  as  may  be,  by  adding  the  information  in  the  Reports 
to  that  containeil  in  the  notes  above  alluded  to,  and  thus  to  con- 
struct a  connected  story,  is  the  object  of  the  following  outlines. 
Kent's  Hole  has  been  known  from  timo  immemorial,  but 
until  the  year  1824  it  was  not  rifled  of  any  uf  it^i  treasures, 
when  it  was  visited  by  Mr.  Northniore  far  the  purpose  of  ascer- 
taining *'  whether  it  were  or  were  not  a  Mithratic  cavern ;  for 
the  Druidieal  priesthood,  like  their  Egyptian,  Chaldean,  and  Brah- 
minical  brethren,  worshipped,  in  such  cavernous  receuses^  whether 
artificial  or  natural,  the  Holar  Grod.'**  He  expressly  states  also 
that  he  wished  to  discover  organic  remains,  for  the  excitement 
consequent  on  Dr«  Buckland*8  discoveries  in  Kirkdale  and  other 

•  "  Cavern  Reaonrchce/*  by  the  Hev.  J.  McEneiy.    Edited  hj  E,  Viw iai], 
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caves  was  then  <at  its  height,  and  the  Reliquiae  Dilananap  was 
knoAvn  Letter  iu  this  couatrj  than  the  great  work  of  the  im- 
mortal Cuvier.  Fortunately  his  enthusiasm  was  rewarded  by 
the  attainment  of  both  objectB ;  for,  besides  the  discovery  of  *'  the 
baptismal  lake  of  pelhwkl  watery  the  creeplmf  path  of  stone, 
the  mystic  gate  of  obstacle,  the  oven  tnouikj^  which  satisfied 
him  that  the  cave  had  been  the  Temple  of  Belus,  he  broke 
through  the  stalagmite  covering  of  the  floor,  and  found  remaiiis 
of  the  hysRua,  fox,  and  other  animals ;  to  him,  therefore,  Mr* 
Pengelly  rightly  assigns  the  credit  of  the  first  discovery  of  the 
fossil  mammalia.  From  this  time  there  was  no  printed  record 
of  the  explorations,  that  were  conduct^id  by  many  people^  that  is 
of  any  importance,  until  the  year  1840,  when  Mr.  Godwiii| 
Austen  published  his  opinion  that  hya?nas  had  dwelt  in  the  ca?e,| 
and  that  flint  implements  **  occur  in  Kent's  Cave  under  pre- 
cisely the  same  conditions  sxs  the  bones  of  all  the  other  animals-' 
The  value,  he  goes  on  to  say,  "  of  such  a  st4itement  must  reel  I 
on  the  care  with  which  a  collector  may  have  explored;  I  must' 
therefore  state  that  my  own  re^earclies  were  constantly  con- 
ducted in  parts  of  the  cave  which  had  never  been  disturbed,  and 
in  every  instance  the  bones  were  procured  from  beneath  a  thicic 
covering  of  stalagmite ;  so  far,  then,  the  hones  and  works  of 
man  must  have  been  introduced  into  the  ca,ve  before  the  floor- 
ing of  the  stalagmite  had  been  formed.''*  In  1847,  and  again  in 
1856,  Mr.  Vivian  corroborated  the  truth  of  Mr»  Austen's  obsei"- 
vations.  Three  years  afterwards  be  published  Mr.  McEnerj's 
manuscript,  written  in  1834,  and  which  doubtless  furnished  tJia 
clue  to  all  the  investigators  from  the  time  it  was  written.  Had  J 
Mr.  McEnery's  intention  of  publishing  a  memoir  of  Kent's] 
Hole  been  carried  out  immediately  after  its  exploration,  we 
should  cert.Tinly  not  have  been  obliged  to  wait  until  the  year 
1857  for  tlie  discoveries  of  M.  Boucher  de  Perthes  in  the  valley 
of  the  8omme  to  prove  the  high  antiquity  of  man,  and  archfleology 
as  a  science  would  have  ranked  as  high  as  palaeontology.  Such  is 
the  brief  epitome  of  the  literature  of  the  cave*  Mr.  McEnery*! 
famous  collection  was,  at  his  death,  scattered  almost  literally  tc 
the  four  winds,  but  the  lion's  share  found  its  way  to  the  firiti»li 
Museum,  where,  together  with  his  unpublished  plates,  drawn  by 
the  most  eminent  artist  of  that  day,  Mr.  Scharf,  they  form  th« 
basis  of  Professor  Owen's  list  of  animals  published  in  1 846-1 

We  will  now  pass  on  to  the  consideration  of  the  contents  of. 
the  cave,  beginning  with  the  most  modern,  and  thus  reversing 
the  usual  geological  order.      The  cave  itself  consists  of  twoj 


•  "Literftture  of  Kent's  C«vem,  Tortjuay;*  by  W.   Peagolly,  FJLS. 
Devonsldre  Asaocitition,  18<58. 
t  "Britiah  Fossil  MammaU,'*  8vc.  1840. 
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parallel  seriea  of  cbambera  and 
western,  which  penetrate  the 
the  joints.     It  has  a  oortbem  and 
occupy  very  nearly  the  same  levd  oa  the  low  diff  on  the 
Biile  of  the  hill  fthe  latter  are  ^aboul  fi%  fisct  a|Mft,  fivm  a 
hundred  and  eighty  to  a  hundred  and  mnety  feel  aliare  tlie 
level  of  mean  tide^  and  about  Bcyenty  feet  aUyre  the  bottom  of 
the  valley  immediately  adjaoenf  *     The  ki^geit  A%m^V,m^  of  the 
eastern  Heries  is  sixty-two  feet  from  ea^  to  veit,  and  fifty-three 
from  north  to  south.     The  coDtoila  of  the  owe  may  be  divided 
into  three  great  diviidoiis :  the  pre*liMtorie»  which  k  vepteieBled 
by  a  layer  above  the  etahigmite,  but  which  in  mmaB  plinrt  ii 
covered  with  a  thin  stalagmitie  entst ;  that  ^ikh  fiet  under- 
neath the  8olid  and  coDlifiiMNii  ttalagniif e ;   and  bilij«  that 
which  lieloDgs  to  an  epoch  when  an  older  etaligmitie  cnat  waa 
formed,  which  has  been  for  the  moat  |MUt  datmyedly  hut  which 
in  St  ill  represented  by  enortnoot  detached  hlodkiL     !■  the  fint  of 
these  Mr.  McEnery  found  fragments  of  pottery,  falfwitif  hoaei, 
charcoal  and  ashes,  and  arrov-headt  of  fiat  and  ehert*    The 
pottery  is  of  the  rudest  description,  made  ni  omtm  gritty  earthy 
not  turned  on  a  lathe,  ornamented  by  agvy  iadgiititfoiii  limiJir 
to  those  found  on  the  urns  in  the  barnura  of  Will4nte  aad  fo 
cave  of  Kuhlock ;  along  with  tbecn  were  roand  tlabit  of 
>ting  slate  of  a  plate-like  form,  codm;  croAhed,  ethcta  entire, 
rhich  proliably  served  for  the  ooven  of  the  dBetaij  wnii,  tndi- 
tted  by  the  fragments  of  pottery.     Kear  the  entmaee  he  feciod 
articles  of  bone  of  three  sorts,  aome  of  an  inch  Itmg  mad  polnfed 
one  end^  or  arrowheads;  otbers  about  three  inches  loa§^ 
mnded^  slender,  and  likewise  pointed^**     They  may  have  been 
either  V>odkins,  or  pins  for  fastening  the  garments  of  a  savage 
loe. 

The  shaggy  woUUh  akis  lis  won 
Pinned  by  a  poliibed  boos  Mbseu 

**  The  tliird  article  does  not  seem  qntte  so  ea^y  to  explain  ;  ft 
of  u  difierent  ^Impe,  quite  flat,  broad  at  one  end,  pointed  at 
lie  other ;"  the  former  retaining  the  tnineate'l  fonn  of  a  comb 
which  has  lost  its  teeth.  **  Nearer  the  mouth  were  collifeted  a 
id  number  of  sheik  of  the  muasel,  limpet,  and  oyster^  with  a 
ite  of  the  scams"  (now  in  the  Oxford  Musenm).  In  the 
trae  passage  there  was  a  stone  hatchet  or  celt  of  syenite*  "  As 
re  advanced  towards  the  second  mouth  on  the  same  level  were 
lund,  though  sparingly,  pieces  of  p<5ttery  and  round  pieces  <if 
>lue  slate,  about  an  inch  and  a  half  in  diameter,  and  alx>ui 
^o  quarter  thick."  There  were  abo  *' several  round  pieces  of 
Hhsndstone  grit^  about  the  fonn  and  size  of  a  dollar,  htit  thicker 

^B  *  ''  Report  of  the  Untiah  Ai»ociatioD/'  18C7,  p.  24. 
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aDci  rounded  at  tlie  edge,  and  in  the  centre  pierced  m 
hole,  by  means  of  which  they  seem  to  have  been  strui 
getber  like  beads.  Clusters  of  i^mall  pipes  or  icicles  of  r 
such  as  depended  from  the  roof  at  our  firgt  visit,  w. 
collected  here  in  beapa  buried  in  the  mud<  Similar  colk 
we  had  occasion  to  observe,  accompanied  by  charcoal,  tl' :  k 

the  entire  range  of  the  cavern,  sometimes  in  pits  ex.  u 

the  Btalagmite.  Copper  ore  "was  picked  up  in  tht;  r  lu^ 
deposit — a  lump  mucli  oxydiaed,  which  the  late  Mr,  PhilLp- 
analysed,  was  found  to  be  vii-gin  ore/'* 

By  the  term  virojin  ore  it  is  very  possible  that  native  copper 
may  be  implied,  which  occurs  not  only  in  Cornwall,  but  aW  in 
Ireland  and  Scotland.      It  is  worthy  of  remark   that  vi 
copper  has  l>een  worked  by  the  Indians  on  the  shores  of       . 
Superior  from  time  immemorial,  and  that  a  few  copper  iaipkfl 
menta  have  been  found  both  in  Ireland  and  Scandinavia.        ^B 

There  was  also  evidence  of  the  cave  having  been  penetrated 
by  iron-using  folk;  "in  an  interesting  little  grotto  fonned  l>» 
the  bending  over  a  flag  of  stalagmite  iuto  an  arch  elevated  only 
two  or  three  feet  above  the  level  of  the  floor.  Its  mouth  was 
closed  with  blackish  mould,  in  digging  which  in  quest  of  potteiy 
we  broke  into  a  circular  cell-'  of  small  dimensions,  with  its 
"  floor  covered  by  stalagmite,  in  the  surface  of  which  were  in- 
serted large  shells  with  the  cup  uppermost,  as  if  placed  to  collect 
the  droppings*  Tiie  entire  skeleton  of  an  animal  ref^embliii^'  a 
b:idger,  and  portions  of  the  upper  jaw  of  a  hog,  with  one  tit  its 
tusks  indicciting  great  magnitude,  were  scattered  over  the  earth, 
and  in  the  midst  of  all  a  barbed  spear  of  iron.  These  relia 
were  severally  invested  with  a  crujjt  of  stalagmite  like  the  sfieci- 
mens  from  the  Oerman  and  English  dropping-wells,  and  reposed 
with  their  under  surface  inlaid  in  the  floor.  3Iany  of  the  booes, 
when  stripped  of  their  spar,  were  found  discoloured,  as  if  by 
smoke;  pieces  of  charcoal  indicated  the  remains  of  a  lire,' 
j\Ir.  McEnery  did  not  find  any  implements  of  bronze,  but  hi^ 
omission  has  been  supplied  by  the  explorations  of  the  Kent's 
Hole  Committee  in  1 865,  in  which  a  bronze  "  fibula,  the  bowl 
and  part  of  the  stem  of  a  spoon,  a  spear  head,  a  fragment  of  a 
socketed  celt,  two  or  three  rings,  one  coil  of  a  heUcal  spring,  ft 
pin  "  nearly  four  inches  long,  and  an  object  "  resembling  a  horse- 
shoe in  form,  but  not  more  than  an  inch  long,"  were  also  found. 
There  is  therefore  evidence  that  the  black  superficial  layer  be- 
longs, not  merely  to  the  neolithic,  but  also  to  the  bronze  and 
the  iron  ages,  and  from  the  occurrence  of  Eoman  pottery  it  maj 
in  part  be  referred  to  a  time  not  more  remote  than  the  Homan 
occupation.      This  ajssociation  of  objects  belonging  to  widely 
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Perent  periods  \s  just  what  we  might  expect  when  we  consider 
that  caves  have  been  used  for  places  of  habitation  from  the 
remotest  times  to  the  present  day. 

But  Kent's  Hole  had  also  been  used  as  a  place  of  sepulture, 
for  Mr.  McEnery  discovered  a  skeleton  lying  at  full  length  in 
it,  as  well  as  fragments  of  burnt  human  bonefl,  which  probably 
indicated  the  habit  of  cremation.  In  one  spot  the  traces  of 
occupation  overlay  a  burial-place.  Fragments  of  pottery,  both 
plain  and  ornamented,  WTites  Mr,  ]McEnery,  lay  strewed  about 
in  abundance,  in  a  black  layer,  containing  quantities  of  marine 
and  land  shells,  such  as  patella,  limpet,  ostrea,  turbo,  pinna, 
helix,  solen,  ttc,  as  well  as  bones  of  stag,  fox,  rabbit,  and  small  ro- 
eute.  Among  the  animal  remainn  were  some  cnriously  fashioned 
y  art,  being  sharpened  at  one  end  for  piercing.  "  A  large  rock 
now  lay  between  us  and  the  next  stratum.  On  lifting  it  over  a 
still  more  startling  discovery  was  displayetl ;— pott^^ry,  charcoal, 
human  teeth  and  bones,  flint  relics,  copper  ornaments  and 
mountings  of  tin  ;  two  lumps  of  virgin  copper  ore  were  pressed 
together  into  a  cake,  on  a  large  flat  stone,  against  which  they 
had  been  violently  crushed  by  the  superposition  of  the  rock 
which  we  had  just  removed.  We  collected  on  this  spot  the 
remains  of  two  sepulchral  vessels ;  one  was  a  plain  urn  slightly 
indented,  coarse  and  sunbaked,  with  its  walls  abont  half-an-itich 
thick;  it  most  probably  contained  the  ashes  which  were  spilt  about, 
and  which  enveloped  two  black  spear  heads.  The  other  frag- 
ments were  thinner  and  highly  ornamented,  answering  in  every 
respect  to  those  small  figured  vases  found  in  the  barrows,  and 
designated  by  Sir  Kichard  Hoar  drinking-cups.  The  pieces  of 
both  vessels  were  scattered  at  a  short  distance  from  each  other 
)n  tlie  flag,  and  were  evidently  connected  with  the  human  bones, 
flint  relics,  and  other  substances  just  described  as  grouped  to- 
ther ;  the  whole  forming  a  distinct  interment."  80  far  as  I 
now  this  is  the  only  case  on  record  of  the  occurrence  of  tin  in 
an  interment  of  this  kind.  It  is  a  most  unfortunate  thing  that 
the  prehistoric  remains  found  by  this  indefatigable  explorer, 
have  been  so  scattered  that  it  is  almost  impossible  to  trace 
them,  or  to  find  with  absolute  certainty  any  exact  specimen 
which  he  describes.  In  the  Oxford  Museum  there  are  bones 
from  this  black  layer,  which  prove  that  the  prehistoric  fulk  who 
lived  in  the  cave,  or  who  used  it  for  purposes  of  sepulture,  fed 
upon  the  small  celtic  short-homed  ox,  the  Bos  longifi'onSj 
an  animal  which  cannot  boast  of  higher  antiquity  than  the 
modern  alluvia  and  pe^t  bogs,  and  which  was  most  probably 
introduced  into  Europe  during  the  neolithic  age.  In  the 
wi^s  phalbauten  of  the  later  period,  it  is  found  along  with 
e  horse,  dog,  and  goat.  It  probably  accompanied  a  nomad 
ce  from  some  area  to  the  east  and  south  from  Central  Asia, 
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It  occurs  universally  throughout  France,  Germany,  Britain,  and 
Italy,  and  may  be  taken  as  the  characteristic  animal  of  the  pre- 
historic epoch.  In  Gaul  and  Britain  it  supplied  the  Itomau 
legionaries  with  beef. 

In  addition  to  many  objects  similar  in  their  nature  to  those 
which  have  been  described,  amber  heads,  spindle  whorls,  a  fnig- 
meiit  of  polished  flint  celt,  and  a  portion  of  a  cake  of  smelteid 
copper,  have  been  discovered  by  the  Kent^s  Hole  Committee  in 
the  prehistoric  layer. 

We  now  pass  on  to  a  brief  account  of  the  underlying  deposit, 
which  furnished  to  ]Mr.  ^McEnery  and  to  all  subsequent  explorers 
so  rich  a  harvest.  Immediately  under  the  black  superficial  bed 
is  a  layer  of  stalagmite  of  varying  thickness,  which  forms  an 
adamantine  pavement  over  the  earth,  large  blocks  of  stone,  and 
the  remains  of  the  postglacial  animals.  In  one  part,  above  a 
spot  whence  Mr.  McEnery  obtained  flint  implementB,  it  was  2  ft. 
tliick;  in  another  it  was  no  less  than  12  ft.  The  red  earth  i* 
(hat  which  is  usually  found  in  caverns,  and  has  been  carried  in 
Ity  the  percolation  of  water  through  the  rock.  The  large 
augular  blocks  which  it  contains  consist  of  Devonian  limestone 
detached  from  the  roof,  and  of  au  aucicnt  crystalline  stalagfnite, 
to  which  we  shall  revert  towards  the  conclusion  of  this  essay* 
The  small  roimded  pebbles  of  granite  and  other  foreign  material 
have  been  washed  iu  by  the  flow  of  water  from  eonie  bed  of 
gravel  in  the  neighbourhood.  The  remains  of  the  animals  are, 
more  or  less,  gnawed  and  scored  by  teeth  like  those  found  in 
Wookey  aud  Kirkdale,  They  prove  that  the  cave  was  inhabited 
by  hyaenas,  and  that  the  animals  to  which  they  belonged  fell  a 
prey  to  those  destructive  carnivores.  The  remains  in  the  caffl 
belong  to  the  following  species : — 


Rhiiiolophus  feirani  eqirmum 

Sorex  vul^ii! 

Ursus  ftrctoa 

Vtsus  .Hpelivus 

UrBua  ferox 

3Iel©8  tiixus 

Musteln  crraincn 

Lutra  Tulgaria 

Canis  vulpes 

Canifl  lupus 

Ilycerm  spelfcn 

Felis  lea 

Maclimrodtus  latidens 

Cervus  niegaciTos 

Oervufl  tamiidus 


Cervus  eliiphiis 
Bos  priaiigenius 
liisou  priscus 
Sus  acix)ra 
Eqtiiig  cnbnllu8 
Itbinocoros  tiehorhlmig 
Elfphas  pniiii*j:eDiti^ 
Lepiis  cunicnhiA 
Lepua  liiniduH 
Lagoniys  spelania 
ArvicoU  prntensi^ 
Arvicola  figrestw 
AniciiU  amphthidus 
Castor  fiber 
Mas  nuidculus 


To  this  list  imist  he  added  Homo  pala^dithicus^  an  he  may 
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be  called,  for  his  im] 
wherever  the  stalagmite 
association  with  the  booes  mad  taelk  cf  tfe  odtfr  aimnalB.     To 
pass  over  the  implenaeoti  fomid  ty  Ifz.  MsEnerr.  Mr.  Godvin 
Austen,  and  others,  those  d^euiaud.  hr  iht  Kern's  Hide  Cobik 
mittee,  up  to  the  year  1867,  amuiuit  te  cirer  TOOL     ^  Tlker  are 
divisible   into    three   dasBes — mere  flakes,  laikae«tee  iBoffe- 
ments  pointed  at  one  end  and  troiDealed  at  the  odkcz.  and  <ical 
implements,  convex  on  both  ades  and  waked  to  am  e6et  all 
round  the  margin."  *     The  lax^eet  tqmnhwnt  of  tlte  fiist  dbs  is 
nearly  five  inches  long;  tfafy  aD  fado^  ti»  the  trpes  §(mEid  im 
such  abundance  lij  MesEnL  Lartei  and  Chxigtr^  in  tiae  Ecandeer 
caves  of  the  D<Hd<»gn&     Xcar  the  cutn&oey  indeed,  a  hhut 
layer  occurred,  undemesth  the  stalagBnte,  that  wav  poiEcdj 
crammed  with  ashes  and  the  re&s  oi  ieasCR.  wLidit  fwrmdtfd  no 
less  than  366  implements.     A  bcAe  paeroer  al«>.  and  a  harpoon, 
were  fotmd  associated  with  the  refoainc  of  rliiiko«rof.  l/jaetia, 
and  the  other  cave  mammak.     Three  other  Lcske'  ImpleaeotM 
have    also  been    met   with  —  a   portkn   of   a  LigiilT'^&uabed 
harpoon,  with  barbs  on  etthcr  ade  4^  the  axis,  a  boste  pio,  and 
a  bone  needle.     In  fine*  the  human  implenKnts  in  Keofs  Hole, 
whether  they  be  chert,  flint,  or  bone,  §o  ^roa^y  retemble 
those  found  in  the  £eindeer  cares  <d  the  Ik^F^ogEkt,  UAh  in  §(^m 
and  workmanship,  that  there  can  be  little  doubt  of  their  havio^ 
belonged  to  savage  tribes  of  pifseifieJr  the  same  habits,  vho  lived 
on  the  chase,  and  eked  out  their  miserable  lives  by  fitAnofL, 

One  of  the  most  remarkable  fiMts,  brought  to  light  by  Mr, 
McEnery,  is  the  former  piesenoe  of  the  sdbrte-toothed  tiger  in 
the  cave.     Its  characteristic  canines  were  ioond  itfociated  ik'HU 
thousands  of  the  teeth  of  the  horse  and  the  byjena,  ^  in  a  f^/t 
fat  with  the  sinews  and  marrow  of  n^re  wild  beairts  ^lb:uk  would 
have  peopled  all  the  menageries  in  the  world.^     K«nt*s  Hole  is 
the  only  place  where  this  fell  carnivore  is  fomyl  along  with  the 
remains  of  the  mammoth,  reindeer,  and  other  characteristic 
postglacial   mammals.     It   belongi  to  an  archaic  type  wli ich 
sprang  into  existence  during  the  3iiocene  times  in  Vnuct*, 
Germany,  and  Switzerland,  that  preyed  upon  the  Hipparion  and 
Antelope  on  the  plains  of  Marathon  and  on  the  Indian  flanks  of 
the  Hiraalayahs — to  a  type  that  coexisted  with  ElqJujut  rnerU 
dumalia  and  Mastodon,  during  the  Pliocene  times  in  Franerf 
Germany,  Britain,  and  Italy,  and  in  South  America  preyed  ^m 
the  gigantic  Sloths  and  peculiar  Horses  of  the  Brazilian  caves. 

We  have  already  mentioned  the  large  masses  of  stalagrniti* 
which  occur  in  the  cave  earth ;  they  prove  indisputably  that 
there  was  a  stalagmite  floor  in  the  cave  before  the  introducf  iori 
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of  the  earth,  and  long  before  the  formation  of  the  preseoit 
lagmite  pavement     They  are  remarkable  for  their  bard  cryt- 
talline  structure,  and  in  one  or  two  cases  they  have  yielded 
fragments  of  very  denj^e  mineralised  bone.     In  a  portion  of  the 
cave,  called  tbe  gallery,  there  is  evidence  of  the  undLBtiiTbed 
portion  of  the  crust,  in  "  a  ceiling"  or  uppermost  floor,  that 
extended  from  wall  to  wall,  "  without  further  support  than  that 
furnished  by  its  own  inherent  cohesion.     Above  it  there  is  to 
(lie  limestone  rock  a  couBiderable  alcove.     This  branch  of  the 
cavern,  therefore,  is  divided   into  three  stories  or  flat«— that 
below  the  floor  occupied  with  cave  earth,  that  between  the  floor 
and  ceiling  entirely  unoccupied,  and  that  above  the  ceiling  ak* 
without  deposit  of  any  kind."*     From  its  being  stained  with 
cave  earlh*  as  well  aa  from  its  position,  the  ceiling  at  the  time 
of  its  depojiition  must  have  been  supported  by  a  layer  of  caft 
earth,  and  therefore  the  inference  becomes  necessary  that,  whil«j 
it  was  being  formed,  the  cave  must  have  been  filled  up  to  it» 
level     It  would,  indeed,  be  as  impossible  for  a  solid  calcareonf  j 
sbet't  to  be  fomied  in  mid  air  as  it  would  be  for  a  sheet  of  ice  to 
be  formed  without  resting  on  the  water.     From  some  cau^ie  or] 
other  this  ancient  stalagmite  baa  been  in  part  broken  up,  anil 
the  materials  by  which  it  has  been  supported  have  disappearei ' 
That,  however,  even  prior  to  its  formation,  animals  dwelt  in  tlitl 
cave,  is  proved  by  tbe  bones  which  are  imbedded  in  the  hip] 
fallen  masses.     Moreover,  there  ia  reason  to  believe  that  certain] 
fragment*!  of  bone  and  splinters  of  teeth,  remarkable  for 
mineralistation,  that  have  been  found  in  the  earth  now  occu] 
tbe  caveru,  were  derived  from  this  more  ancient  deposit f 
they  differ  eiiaentially  from  the  remains  with  which  they 
now  associated,  beiug  heavier  and  of  a  more  crystalline  str«H 
ture.     Some  splinters  have  assumed  tbe  fracture  of  green-sand 
chert.     80  bard,  indeed,  was  one  of  the  canines  of  bear,  that  itj 
luis  been  splintered  liy  the  hand  of  man  into  the  form  of  a  fliut-l 
flake,  and  has  evidently  been  used  for  a  cutting  purpose.    Its 
fracture  proves  that  it  was  mineralised  before  it  was  splintered; 
and  as  it  was  found  in  the  present  cave  earth,  it  must  have  been 
fiishioned  while  the  cave  was  being  inhabited  by  paliBolitliMii 
ntan,  prior  to  the  accumulation  of  the  earth.     For  these 
the  evidence  in  favour  of  these  denser  remains  having  belongrfl 
to  the  deposit  which  once  supported  the  ancient  floor  seems  tiJ 
me  incontrovertible.     This  view  opens  up  an  entirely  new  field 
for  investigation  as  to  the  discovery  of  the  sabre-toothed  tiger,! 
for  it  is  very  possible  that  this  pliocene  mamnial  may  realljj 
belong  to  the  older  cave  earth,  and  not  to  the  more  modem,  ii 
which  the  i-emaius  of  the  postglacial  mammoth,  woolly  rhiDi 


•  **  British  Association  Reports/'  ISQG,  pp.  45, 


ceros,  and  the  like,  oeeor.  But  whtsher  it  ht  ttds*  cc  xht:.  ix 
adds  a  tenfold  interest  to  tbe  eipkacdab  of  life  care.  rtacanBE- 
there  may  be  still  left,  in  ftome  km^  cr  ^scner.  ztMBss  if  iht 
older  breccia,  containing  focms  of  Hie  liiax  had  pinnTii  nrsr 
before  the  post-glacial  inradezs  frocn  liie  scrLii  Lai  arrrrad  isi 
western  Europe. 

From  this  brief  aketdi  it  viU  be  seen  dot  libe  UMiogMU  c^ 
Kent's  Hole  are  divisiUe  into  three  dkdsR  gT^mps.  «a£^  ^€ 
which  is  sepaiated  from  tbe  ocbas  hr  a  blk£k  ii  hi^aajbt 
lengthy  not  to  be  summed  up  in  jeaus.  Ax  tl«e  t*:^  izcta^  i§  lite 
prehistoric  series,  belov  that  tbe  poetg^MOMl  care  carc2i  aesisf ; 
and,  lastly,  imbedded  in  the  latter,  are  os^its-'jos  TruinrT  vi  sa- 
lagmite  which  belong  to  a  modi  monr  a&oeLi  ix-Ser  of  tji^.y^ 
and  which  chanced  to  have  been  k&  br  tijose  €»»»  In-  idjicii 
the  ancient  cave  earth  mw  removed.  WbalieT«-  iLow  cannis 
were — ^and  they  must  hare  been  aqii«mi — tker  <bd  biu:  «&ei 
Kent's  Hole  alone,  but  also  the  neigU^cNiriiig  car-ciB  «f  Brix- 
ham,  and  in  precisdy  the  aame  war. 
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THE   LINGERING   ADMIRERS  OF   PHRENOLOGY 

Bt  PfiOPEssoR  CLELAND, 
[PL.\TE  LIL] 


TO  sliiy  tliose  tlmt  nre  already  slain   may  be  excdleiii  ipsil 
to  employ  the  courage  of  a  Fal staff,  but  the  reader  perOMig 
tlie  title  of  this  article  may  perhaps  be  disposed  to  ask  wh?  ihe 
pages  of  this  review  should  be  occupied  \vith  the  diMrussion 
so  dead  a  doctriite  as  Phreiio1n«;y«    The  auswer  is,  that  altho 
phrem»lo):2^y  never  had  nmeh  eouutenance  from  scientifio 
and  has  Ion*,'  since  been  banished  by  them,  with  one  con 
the  limbo  of  exploded  chimeras,  yet  among  educated  m 
women  not  physiologists,  and  not  pretending  to  know  an 
alioiit  anatomy,  it  i<till  holds  its  ground  wonderfully,  and  oounU 
eoDsiderable  numbers  of  people  who  believe  in  ita  miraculfliQf 
fikull  maps  ;  while,  beside  these,  there  is  a  far  more  nunieroai 
class  of  persons,  iiicluding,  luideniably,  a  certain  proportiott 
scientific  men,  who,  admitting  that  the  minute  division  of  li 
cranial  vault  into  organs   is  untenable,  yet  profess  belief  in 
larger  mapping,  and  have  no  hesitation  in  relegating  the  reasoiL* 
ing  faculties  exclusively  to  the  forehead,  and  the  moral  seoti* 
meats  and  volitionary  powers  to  other  parts  of  the  broin-pon. 

This  state  of  matter  does  not  exist  without  a  Bufficierit 
to  account  for  it.     I^ong  before  the  time  of  Gall  and  Spurzhei 
men  were  in  the  habit,  Bometimes  consciously,  and  much  m 
frequently  half  unconsciously,  of  gauging  the  intelligence  and 
moral  qualities  of  their  ueigblioura  by  their  personal  at 
generally,  and  more  particularly  of  estimating  them   » 
to   crude  impressions  derived  from   the  shapes  of  their  he»ii>» 
They  judged  rightly  enough  that  there  was  some  connectioQ 
between  brain  and  mind.     Much  of  the  evidence  tbat  the  braia 
iy  the  organ  of  the  mind  is  so  palpable  that  it  could  not  retoAia 
long  hid.     The  effects  of  injuries  and  diseases  of  the  braio  in 
disturbing  the  intelligence,  its  larger  size  in  the  higher  tlian  in 
the  lower  classes  of  animals,  and  more  especially  its  distinctively 
great  development  in  man :  thcFC  circumstances,  together  witli 
the  indubitable  frequency  of  finely  proportioned  heads 
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persuns  of  distinguished  talent,  and  the  tendency  of  the  eye  to 
dwell  on  clumsy  or  forbidding  proportions,  when  occurring  in 
persons  brought  under  notice  as  stupid  or  depraved,  all  seemed, 
though  vaguely,  to  point  out  tluit  a  scrutiny  of  the  amount  of 
the  brain  and  shape  of  the  cranium  was  likely  to  atlord  an  index 
of  the  strength  and  qualities  of  the  mind.  OalS  propounded  hia 
theory  that  different  portions  of  the  brain  were  the  org-ane  of 
difFejent  mental  faculties,  and  that  according  to  the  size  of  those 
different  parts  of  the  brain,  so  the  mental  qualities  varied;  and 
making  continual  observations  on  the  Iteada  and  characters  of 
those  with  whom  he  c^nie  in  contact,  he  covered  the  surface  of 
the  cranial  vault  with  a  map,  which  at  once  professed  to  indicate 
tlje  correct  analysis  of  the  mental  facultiet;,  and  to  assign  to  each 
of  these  its  proper  habitation.  The  psychological  difttculties  of 
their  pursuit  do  not  seem  to  have  weighed  heavily  on  either 
Gall  or  hk  followers ;  and  as  for  the  exceedingly  great  obstacles 
in  the  way  of  estimating  the  proportions  of  even  large  masses 
of  the  brain  by  observation  of  the  surface  of  the  skull,  not  only 
did  the  phrenologists  strangely  ignore  them,  but  we  ai'e- con- 
strained to  say  that  even  anatomists  have  been  very  slow  to 
appreciate  them.  Phrenology,  however,  supplied  a  want  which 
the  public  felt,  seemiug  to  furnish  an  answer  to  questions  which 
were  continually  obtruded  before  them,,  and  giving  precision  to 
the  notions  founded  on  fact  which  had  previously  possessed 
their  mind.s :  this,  we  believe,  is  the  principal  reaw:jn  why 
phrenology  became  so  popular  as  it  di*l,  and  why  it  is  not  yet 
eradicated  from  the  public  ntind. 

Probably  scientific  men,  in  dealing  with  phrenology,  have  been 
t<K>  much  iu  the  habit  of  contenting  themselves  with  merely 
pointing  out  that  the  system  is  certainly  a  blimder;  and  their 
hearers  have  gone  aww  impressed  with  the  conviction  that  it  is 
impossible  for  the  uninitiated  to  argue  with  experts,  yet  saying 
in  their  hearts  that  they  arc  sure  there  in  a  mistake  somewhere, 
and  unwilling  to  part  with  all  their  beautiful  theories  and  get 
nothing  in  exchange.  Iconoclasm  is  nob  popular:  when  an 
image  i«  thrown  down  it  is  well  that  its  destruction  should  make 
way  for  a  flood  of  light  sufficient  to  satisfy  the  eye  in  its  stea«l. 
This  U  an  achievement  not  easy  to  accomplish,  but,  actuated 
with  the  laudable  motive  of  attempting  it,  the  writer  mil  try, 
not  only  to  reiterate  the  reasons  why  phrenology  ciinnot  possibly 
be  true,  but  to  give  some  idea  of  what  is  positively  known  re- 
garding the  brain  and  its  functions,  and  to  point  out  in  what 
direction  speculation  may  be  still  legitimately  indulged* 

Let  us  begin  at  the  beginniog,  and  try  and  form  some  genend 
notion  of  what  the  brain  is  as  it  m  known  to  the  anatomist,  before 
we  dogmatise  about  the  functions  of  the  parts  which  happen 
to  come  in  contact  with  the  upper  and  lateral  walls  of  the  skull. 
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If  a  chick  bo  examined  in  a  hen*s  egg  which  has  heen  allowed  to 
hatch  for  twelve  hours,  or  if  theemhryo  of  any  vertebrate  aaiuial 
be  examined  at  a  similarly  early  period,  it  will  be  seen  to  exhibit 
a  long  open  furrow,  the  walls  of  which  are  the  firsjt  portions 
the  animal  to  be  formed.  The  most  STiperficial  layer  of  sub- 
stance entering  into  the  constniction  of  this  furrow  may  be 
deHcribed  ae  a  long  ribbon,  consisting  of  two  symmetrical  parts 
separated  by  a  longitudinal  groove :  this  is  the  embryo  brain  and 
spinal  cord,  conetitnting  one  continiious  structure,  the  cerebro- 
spinal  axiB.  The  parts  whicii  support  the  ribbon  farm  in  like 
manner  the  cranium  and  the  spinal  canal,  primarily  undi^tirJ- 
guishable  one  from  the  other.  The  edges  of  the  furrow  rii?e  np 
and  become  unit'od,  so  that  the  open  furrow  is  converted  into  a 
closed  cylinder;  and  similarly  the  ribbon  within  it  has  its  lateral 
edges  brought  together,  eo  that  the  brain  and  spinal  cord,  at  aoH 
early  period  of  their  development,  form  one  continuous  tuhe,^ 
The  walls  of  the  tube  so  formed  become  ultimately  much 
thickened  and  exhibit  two  kinds  of  texture,  which,  from  their 
colour,  are  distingoished  as  the  grey  and  the  white.  In  the 
case  of  8o  mucli  of  the  tube  as  lies  in  the  spinal  canal  and  is 
afterwards  termed  spinal  cord,  the  development  proceeds  very 
regularly ;  white  matter  is  deposited  on  the  outer  wall  of  ih' 
cylinder,  and  grey  matter  on  the  inner  wall,  until  it  appears  soli 
A  minute  canal,  however,  the  central  canal  of  the  8pinai  cord,co 
tinues  to  traverse  its  whole  extent  throughout  life,  and  is  the  n 
mains  of  the  original  hollow  of  the  tube.  Towards  the  lower  pa 
of  the  cord  in  birds  tbere  is  even  a  space  called  the  sinus  rhoin 
boidalis,  where  the  cylinder  is  never  completed,  and  the  central 
canal  is  open  on  the  dorsal  aspect.  Now,  however  different  thff 
brain  may  be  in  the  adult  condition  from  the  spinal  cord,  it  f** 
extremely  interesting  to  note  that  it  is  the  anterior  portion 
the  same  cylinder,  but  that  the  cylinder  undergoes  some  ben*!'* 
ings,  its  walls  are  greatly  thickened  in  some  places  and  imperfect 
in  others,  and  the  continuation  of  the  central  canal  is  in  some 
places  greatly  dilated,  and  in  others  contracted. 

As  respects  texture,  there  is  much  in  common  between  the 
brain  and  spinal  cord.     They  are  similar  in  appearance,  and 
both  consist  of  true  nerve  tissues,  with  a  fine  reticulum  of  gup- 
porting  substance  in  wliich  those  more  important  elements  are 
imbedded.     The  proper  nerve  tissues  are  two  in  number,  nerve 
fibres  and  nerve  corpuscles :  the  nerve  fibres  are  long  thread: 
which  have  the  property  of  transmitting  along  their  course  a 
certain  change  of  condition  which  constitutes  nervoiLS  influence, 
and  which,  it  may  be  mentioned,  is  a  purely  physical  acrion,  n 
electrical,  but  involving  in   its   operation    electrical    changea^ 
Kerve  fibres  transmit  this  influence,  but  have  no   power 
originBting,  directing,  or  modifying  it:    they  are  simplj  con- 
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ractors,  and  such  nerve  fibres  are  the  essential  elements  in  all 
the  nerves  througliout  the  body.  Nerve  corpiLscles  are  bodies  of 
which  it  is  only  necessary  to  say  that  they  present  a  variable 
number  of  poles  or  branches,  and  there  is  no  reasonable  doubt 
that  those  poles  arc  in  direct  continuity  with  nerve  fibres. 
According  to  circumstances  little  understood,  these  corpuscles 
have  the  property  of  modifying  impressions  of  nervous  influence, 
and  of  directing  them  into  different  channels  with  which  their 
poles  communicate.  Now  the  white  substance  of  the  brain  and 
spinal  cord  conbiins  only  nerve  fibres  without  any  nerve  cor- 
puscles, these  latter  being  found  exclusively  in  the  grey  sub- 
stance. It  18  finite  plain,  therefore,  and  universally  recognised, 
that  the  white  substance  is  only  useful  as  containing  channels  of 
communication  between  different  parts  of  the  grey,  and  also 
between  grey  substance  and  the  muscles  and  sensitive  parts 
throughout  the  body.  But  even  grey  substance  is  not  always 
or  even  generally  capable  of  being  affected  directly  by  the 
consciousness ;  and  in  the  case  of  the  spinal  cord,  it  is  very 
certain  that  consciousneBS  resides  in  no  part  of  it,  either  wbite 

grey.  The  spinal  cord  is  the  centre  with  which  are  connected 
nerves  of  the  muscles  and  integuments  of  the  greater  part 

the  body,  and  in  the  ordinary  actions  of  the  body  what  usually 
►pens  is  tbis,  that  impressions  made  by  the  contact  of  external 

_  seta  on  the  terminations  of  sensory  nerves  in  the  integument 
are  transmitted  by  them  to  the  nerve  corpuscles  of  the  cord,  and, 
through  series  of  these,  conducted  to  the  parts  of  the  brain 
which  are  in  immediate  connection  with  consciousness;  while 
also,  when  the  mind  wills  certiiin  movements  of  the  body,  the 
stimulus  proceeds  from  those  parts  of  the  brain,  and,  by  some 
altoget/her  unknown  mechanism,  is  ultimately  so  distributed 
that  there  extend  from  the  grey  matter  of  the  cord  impreesiona 
along  the  nerves  so  adjusted  as  to  produce  precisely  that  amount 
of  contraction  of  muscles,  of  whose  existence  tlie  mind  is  utterly 
ignorant,  which  is  necessary  to  efifect  the  required  result.  But 
it  is  always  the  same  kind  of  stimulus,  the  nervous  influence, 
wherever  it  issues  from,  wliich  acts  upon  the  cord.  Thus,  for 
example,  when  the  cord  near  its  upper  part  it*  severed  from  the 
brain  by  an  injury,  there  is  loss  of  all  Bensation  and  voluntary 
nnotion  in  the  parts  supplied  by  it  below  the  place  of  lesion,  the 
consciousnesij  being  no  longer  in  communication  with  those 
parta ;  but  irritation  of  the  integument  still  sends  a  current  as 
before  to  the  spinal  cord,  and  this  being  distributed  by  the  cor- 
puscles of  the  grey  matter,  and  descending  again  by  the  motor 
nerves,  causes  involuntary  contraction  of  muscles.  This  is  pro- 
bably the  simplest  possible  example  of  the  phenomenon  termed 
by  phjrsiologists  reflex  nervous  action. 

We  have  ventured  on  this  extremely  cursory  and  general 
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survey  of  the  spinal  cord,  the  simplest  portion  of  the 
Rpinal  axis,  in  order  tliat  the  general  reader  may  form  so 
conception  of  tlie  kind  of  mechanism  which  extends  througl 
the  more  obscure  and  intricate  portion,  the  brain.  To  espUii 
fully  the  extremely  complex  structure  of  the  brain  would  require 
much  greater  detail  than  is  allowable  in  an  article  like  this  but 
a  general  idea  of  the  most  important  facts  will  best  be  arrived 
at  by  pursuing  the  account  of  its  early  development,  which  we 
have  already  begun. 

The  cylinder  which  we  have  traced  in  the  embryo,  so  far  a^ 
the  spinal  cord   is  concerned,  is,  immediately  on  its  closun 
t^xpanded  in  its  cranial  part  into  a  series  of  three  primordij 
vesicles,  and  immediately  afterwards  two  little  hollow  bu( 
called  the  hemisphere  vesicles,  project  laterally  from   the  fon 
most  of  the  seriesp    Without  tracing  the  history  of  the  primordial] 
vesicles,  it  is  sufficient  for  our  present  purpose  to  jwint  out  thai' 
the  cerebellum  is  originally  a  part  of  the  hindermost,  projectiag 
upwards  as  a  hollow  pouch,  and  that  it  is  quite  certain,  from 
experiments  on  the  lower  animals,  that  no  consciousness  what- 
ever reaide^  in  any  of  the  parts  developed  from  that  vesicle 
also  it  is  equally  certain  that  not  more  than  the  very  fecbh 
consciousness   resides  in  those  parts  into  which  the  walls  of! 
the  two  other  primordial  vesicles  are  developed.     These  partt 

e  devoted  to  the  carrying  on  of  obscure  functions  connected 
Tvith  the  sensibility  and  movements  of  the  body  strictly  com- 
parable with  the  functions  of  the  spinal  cord,  and  entirely  of  i% 
physical  description :  the  organs  of  the  mental  faculties 
developed  hemisphere  vesicles,  and  these  only.     The  hen 
vesicles  rapidly  enlarge  and  extend  backwards  over  and  around 
the  other  parts  of  the  brain,  so  as  to  reach  to  the  cerebellumj 
behind,  come  in  contact  with  the  whole  roof  and  sides  of  thai 
skull  and  a  large  part  of  its  floor,  and  press  one  against  thdi 
oth(:!r  in  the  middle  line  of  the  whole  length  of  the  akidl  for  ml 
average  depth  of  a  couple  of  inches ;  and  early  in  embryonid 
life  they  are  already  much  the  most  bulky  parts  of  the  brain.    I 

The  grey  matter  which  lines  the  whole  length  of  the  cerebfo<J 
pinal  cylinder  fails  to  be  developed  in  the  hemisphere  vesiclestj 

cept  at  one  part  placed  at  the  neck  of  the  vesicle,  and  caliedj 
y  anatomists  the  corpus  striatum,  but  of  which  we  know  nothing! 
in  respect  of  function,  and  can  only  note  that  it  is  traversed  hyJ 
the  whole  mass  of  fibres  joining  the  hemisphere  vesicles  witlJ 
the  cord  and  cerebellum.  The  whole  of  the  rest  of  the  hemi<4 
sphere  vesicle,  or,  as  it  is  termed,  the  cerebral  hemisphereJ 
consists  of  an  enormous  mass  of  white  matter,  with  a  superadded! 
layer  of  grey  matter  on  the  outside.  The  cerebellum  iias  UiJ 
saiue  pcculiiirity  of  having  its  grey  matter  on  the  surface,  i^^| 
Jt  lis  curious  to  note  that  both  the  grey  mattt^r  on  thecerebelHH 
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and  tliat  on  tbe  cerebrum,  wbile  differino^  one  from  the  other 
in  minute  structure,  differ  still  more  from  the  grey  oiatter  which 
is  found  elsewhexe,  and  the  fimctioti  of  which  is,  as  we  have 
seen,  in  a  general  way,  well  imderetood.  Also  the  cerebellum 
and  cerebral  hemispheres  resemble  each  other  in  being  thrown 
to  numerous  elevations  and  depressions,  in  order  to  expose  a 
r  extent  to  the  vascular  membrane  on  their  surface,  which 
ends  its  minute  branches  into  them.  These  circumstances 
ight  plead  a  little  for  the  doctrine  that  the  cerebellum  is 
nnected  with  a  psychical  faculty,  whatever  that  might  be,  but 
totally  difierent  source  of  origin  is  clearly  opposed  to  such  a 
otion  ;  and  we  are  not  left  merely  to  speculate  on  the  subject, 
for  both  disease  in  the  human  subject  and  experiment  on 
animals  teach  us  that  %vhen  the  cerebellum  is  destroyed,  the 
power  of  combining  movements  so  as  to  regulate  and  guide 
them  is  lost,  the  limbs  being  still  capable  of  being  moved,  but 
walking  and  handling  being  impossible.  Thus  it  is  certain  that 
the  function  of  the  cerebellum  is  totally  different  from  what  the 
phrenologists  hold  it  to  be. 

Examining  the  cerebral  Iieniispheres  in  different  animals,  and 
proceediog  from  the  lower  to  the  higher  forms,  a  progress  in 
evelopmeut  is  found,  similar  to  the  progress  made  in  em- 
bryonic life.  Thus  in  fishes  they  are  represented  by  very  small 
parts  in  the  fore  part  of  the  brain ;  in  birda  they  have  not 
fxtonded  sufficiently  backwards  to  be  in  contact  witli  the  cere- 
bellum, and  their  bulk  is  due  almost  entirely  to  the  corpora 
striata;  in  rodent  animals  their  surface  is  smooth  ;  and,  as  one 
s  to  the  higher  groups  of  mammals,  more  and  more  com- 
licated  convolutions  of  the  surface  are  met  with ;  while  in  man 
by  far  the  greatest  complexity  is  found. 

Whatever   the   particular   cerebral   changes   may  be  which 

ccompany  and  are  necessary  for    thought,  there  can   l>e   no 

question  that  they  occur  in  the  grey  matter,  and  that  the  white 

matter  is  only  useful  by  bringing  the  different  parts  of  the  grey 

alter  into  communication  one  with  another,  an  end  which  it 

complishes  very  thoroughly  by  its  complicated  commissures 

nd  countless  bundles  of  fibres  taking  all  directions.     Judging, 

ben,  from  comparative  anatomy,  and  even  on  phrenological 

rinclples,  one  would    expect   that,  among  men,  the  greater 

he  amount  of  grey  matter  of  a  given  quality,  the  more  effec- 

ive  would  the  hemisphere  be  for  the  exercise  of  the  mental 

acuities ;  and  this,  there  is  good  reason  to  consider,  is  to  some 

extent  actually  the  case.     But  the  quantity  of  grey  matter  varies 

cording  to  other  circumstances  besides  the  size  of  the  skull. 

he  vertical  depth  at  any  one  spot,  from  the  surface  of  the  grey 

atter  down  to  the  white,  differs  in  different  brains  ;  and  what 

is  probably  more  important  is,  that  the  complication  of  the 
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eoavolutioDs  varies  greatly.     CoDiplex  con     '     "    i^  are  prol 
more  important  than  the  tbicknesfl  of  tht:  ^  grey 

becaii&e  it  is  obvious  that  not  only  (|iiantity  but  adivity 
texture  will  be  an  advantage ;  and  complexity  of  conrolul 
involves  increaged  surface  of  vascular  inerabrane,  sending 
blood-vesfiels  into  the  grey  matter,  and  furnishing  ita  eli 
with  the  means  of  activity.  In  harmony  with  this  &uppo«itt01V 
the  simplest  condition  of  the  convolutiooH  has  been  found 
brains  of  the  lowest  races  of  humanity,  and  Wagner's  com] 
of  the  brains  of  various  persons  of  ability  with  others 
persons  of  supposed  limited  intelligence  show  more  compli 
convolutions  in  the  former  than  the  latter,  although  at  the 
time  exhibiting  apparent  exceptions  to  that  rule.  It  may  bf 
noticed  in  thi^  connection,  that  if  two  skulls  of  the  same  ofmnial 
capacity  be  one  long  and  narrow  and  the  other  short  and  broad^ 
the  long  and  narrow  one  is  that  which  has  the  greatest  amoi 
of  surface,  and  is  therefore  most  favourable  for  a  large  pro] 
tion  of  grey  matter ;  so  that,  cetm'is  paribus^  the  long  skull 
probably  an  advantage  over  the  broad  skull ;  while,  on  the  ot 
hand»  there  is  no  doubt  that^  with  a  given  model  of  akuU 
start  fiom,  the  tendency  of  expanding  hemisphe-rea  ia  rather 
increase  the  breadth  than  the  length. 

Turning  now  to  the  fundamental  doctrine  of  phrenology,  t! 
different  parts  of  the  cerebral  hemisphere  are  the  organs 
different  mental  faculties,  we  feel  assured  that  no  physiologj 
will  hesitate  in  giving  it  a  distinct  and  emphatic  denial.  It 
true  that  the  convolutions  of  the  hemispheres  are  so  consl^ 
that  they  nxe  named ;  but  the  existence  of  the  convolutions 
not  for  the  sake  of  dividing  the  hemispheres  into  parts,  and 
does  not  do  so,  but  only  affords,  as  has  been  said,  facility  for 
vascular  supply;  aud,  at  all  events,  the  convolutions  have  n<5t 
the  smallest  correspondence  with  the  phrenological  organs  which 
cross  them,  cut  them  up,  and  combine  them  in  the  most 
less  fashion. 

But  the  fatal  objection  to  the  doctrine  of  different  fancti( 
in  different  parts  is  to  be  found  in  the  teachings  of  experimi 
and  pathology.  An  animal  will  i»ear  to  have  its  cerebral  hw 
spheres  gradually  sliced  away;  and  the  slicing  may  bo  done 
any  direction  with  the  same  result,  namely,  gradually  incrott*' 
iug  stupidity,  but  with  no  change  of  character  according  ua  <mt 
or  other  phrenological  organ  is  removed. 

So  also,  persons  have  often  recovered  from  woundu  fr 
which  portions  of  the  brain  have  protruded  and  been  juui 
tated,  l>ut  it  makes  no  difference  what  part  of  the  '  h( 

injiu-ed;  nor,  in  ca^es  of  tumours  destroying  p« 
hemispheres,  is  it  at  all  possible  to  state  the  position  of 
tumours  from  any  alteration  in  the  mental  constitution  of 
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patleDt.     The  symptoms  are  perfectly  irrespective  of  the  part 
of  the  heniisphere  affected. 

Not  only,  however,  are  the  hemispheres  not  divided  into 
organs,  Imt,  siippoBing  that  such  organs  existed,  it  would  be 
inipossible  to  tell  their  size  by  tlie  phrenologiciil  method.  The 
bulging  of  any  portion  of  t!ie  cranial  vault  does  not  indicate  an 
increased  thickness  of  the  grey  matter  at  that  part,  or  give  any 
liie  to  the  degree  of  development  of  the  convolutions  opposite 
to  the  spot.  Indeed,  the  shapes  of  skulls  indicate  differences  of 
form  in  tiie  central  white  matter  of  the  hemispheres,  rather  than 
local  differences  of  development  of  the  grey  matter  on  the  sur- 
face. The  sheet  of  grey  matter  ia  disposed  with  tolerably  even 
thickness  over  groat  tracts,  and  always  reaches  its  greatest  com- 
plication of  structure  in  the  same  region — namely,  towards  the 
back  part. 

It  is  not  necessary  to  dwell  at  length  on  what  has  been  dis- 
cussed ad  nauseam  long  years  ago, — how  one-half  of  the  sur- 
e  of  the  hemisphere,  namely,  the  part  looking  to  the  middle 
ine  and  to  the  base,  is  beyond  the  reach  of  all  phrenological 
bservation;  and  how  the  most  minute  organs  have  been 
owded  by  phrenologists  over  a  part  of  the  skull  whose  con- 
iguration  is  certainly  not  in  the  slightest  degree  affected  by  the 
rm  of  the  brain,  namely,  the  line  of  bone  immediately  over 
e  nose  and  eyes.  But  the  accompanying  figure  speaks  for 
If.  It  has  been  obtained  by  tracing  from  a  horizontal  sec- 
ion  of  a  skull,  made  half  an  inch  above  the  orbit,  dividing 
^  e  phrenological  organs  of  individuality,  size,  weight,  colour, 
.nd  orderj  as  indicated  by  Spurzheim,  and  passing  quite  above 
ree  still  more  nonsensical  organs,  viz*  that  of  form,  lying 
n  the  nasal  cavity,  calculation,  which  i^  never  anything  but 
e  solid  external  orbital  process  of  bone,  and  language,  the 
-called  large  size  of  which  is  an  appearance  of  the  eye  de- 
ndent  on  want  of  projection  forwards  of  the  face  bone  on 
which  it  rests. 

Turning  now  to  the  less  special  but  more  generally  diffused 
otions  respecting  localisation  of  different  faculties  in  different 
rts  of  the  skull,  a  few  words  may  be  said  about  fine  fore- 
eada.  It  may  be  freely  granted  that  a  handsome  forehead  is  a 
autiful  feature,  and  one  frequently,  though  by  no  means 
I  way  8  or  exclusively,  met  with  in  persons  of  talent ;  but  a 
ious  and  well-shaped  forehead  by  no  means  necessarily  indi- 
tes preponderance  of  the  frontal  lobes  of  the  hemispheres  over 
e  others.  This,  with  some  other  interesting  points,  will  best 
pear  by  considering  the  general  shape  and  mode  of  growth  of 
e  cranium.  The  cranial  cavity,  as  has  been  already  said, 
originally  the  upper  part  of  a  long  cylinder,  the  remainder  of 
Mch  becomes  the  spinal  canal ;  and  it  may  be  regarded^  even 
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in  its  adult  state,  as  a  cylinder  much  modified  and  distorted. 
an  early  embryonic  period  it  is  in  all  animala  curved  remar| 
ably  downwards  on  itself.  Examining  it,  however,  in  adi 
the  total  ciirvation  of  the  cranial  cylinder  is  seen  to  differ  mi 
in  different  species,  becoming  greater  the  higher  the  poeition 
the  animal.  This  increasing  curvature  is  accompaDied 
increasing  expansion  of  the  roof  bones  of  the  skull  and  arrest  of 
the  basal  bones :  tbuxS  in  the  human  subject  the  roof  bones  are 
expanded  far  more  than  in  any  other  animal,  while  the  basal 
bones  are  crowded  and  even  fused  together  by  their  position  in 
the  concavity  of  the  curve  of  the  cylinder.  The  human  curTi*  ia 
not  complete  in  infancy ;  for,  as  the  present  writer  has  el^e- 
where  shown,  it  goes  on  increamng  for  several  years  after  birth: 
it  is  alfeo  greater  in  the  higher  ill  an  in  the  lower  races  of  mAD- 
kind.  This  curvature  is  an  important  means  of  increasing  tie 
space  for  the  cerebral  hemispheres,  by  lengthening  the  roof; 
and  it  does  so  most  cffecttially  when  accompanied  with  the 
other  means  which  Nature  uses  to  expand  the  cranium,  namely, 
increase  of  vertical  and  transverse  diameter  of  the  cylinder. 

Further,  before  returning  to  the  question  of  foreheads^  it  :  ^ 
be  pointed  out  that  the  position  in  which  the  bead  is  artici 
with  the  neck  differs  in  different  persons,  according  to  llir 
weight  of  the  fore  and  back  parts,  so  as  to  preserve  balance. 
This  ia  best  seen  in  the  process  of  growth,  for  the  forehead  ami 
face  have  the  smallest  proportional  development  in  youog 
children ;  and  as  they  become  large,  the  head  is  tilted  further 
and  further  round  on  the  top  of  the  vertebral  column,  so  as  to 
throw  more  weight  behind  the  point  of  support,  to  balance  tLe 
weight  in  front :  and  this  tilting  takes  place  to  a  n^iich  great**r 
extent  in  men  than  in  women,  because  in  women  the  fiice 
forehead  remain  proportionally  lighter. 

From  the  foregoing  considerations  it  must  be  apparent 
everyone  that  loftiness  of  forehead  results  from  general  hci| 
of  the  whole  skidl,  and  that  the  apparent  form  of  t  he  foreht 
is  very  dependent  both  on  the  amount  of  total  cranial  curvatti 
and  on  the  balance  of  the  head  on  the  vertebral  column.  Th^ 
deceptiveness  of  mere  general  appearance  may,  perhaps,  be  best 
illustrated  by  notLog  how  people  speak  of  the  large  foreheads  of 
children.  The  frontal  eminences  of  the  child  project  forv 
and  the  head  arches  boldly  above  them,  giving  the  appe.n 
of  a  large  forehead ;  but,  in  point  of  fact,  the  forehead  of  tbe 
child  is  proportionally  very  small  and  undeveloped;  and  its 
apparent  prominence  is  due  partly  to  the  shaUownefis  of  the 
orbits,  giving  a  comparative  prominence  to  the  frontal  emi- 
nences, and  partly  to  the  whole  skull  being  so  set  on  the  top  of 
the  epine  that  the  forehead  and  face  boDes  are  turned  more 
downwards  than  in  the  adult     The  arch  of  the  upper  part 


Tim  LUCGEIimO  ADMniEBS  OF  PHBENOLOaT. 


387 


the  child's  forehead  is  afterwards  lost,  because  it  is  turned  back 

r    to  lie  more  level  on  the  roof  of  the  head.     So  also,  in  the 

female^  the  head  being  not  so  much  tilted  up,  there  is  a  per- 

\  -sistent  upward  arching  of  the  roof  of  the  skull,  as  it  is  traced 

backward,  which  is  peculiarly  feminine  and  graceful. 

With  regard  to  development  of  the  back  part  of  the  skull,  it 
has  been  justly  remarked  by  some  good  observers,  that  fulness 
of  that  region  appears  to  be  quite  as  important  as  a  full  fore- 
head; and  it  is  instructive  to  note,  that  if  a  sketch  be  made  of  a 
head  in  profile,  a  change  of  expre-ssioo,  ranging  from  almost 
idiotic  weakness  to  gre^it  strength  of  character,  maybe  produced 
I  by  varying  the  outline  of  the  lower  occipital  region  and  back  of 
hthe  neck,  without  altering  any  other  portion.  But  the  altera- 
Jf  tion  of  that  line  indicates  not  a  mere  addition  to  the  posterior 
lobes  uf  the  brain  or  subtraction  from  them,  but  a  change  in  the 
anatomy  of  the  whole  interior  of  the  head,  affecting  the  cerebral 
hemispheres  throughout  their  extent. 

So,  also,  those  anatomists  wlio  have  written  as  if  the  charac- 
teristic posterior  lobes  of  tlie  brain  in  man  and  apes  were  so 
much  matter  added  to  the  back  of  the  liemiypheres,  are  really 
mistaken  ;  for  the  hemispheres  of  a  sheep  rest  against  precisely 
tbe  part  of  the  eerebeUum  corresponding  to  tliat  which  they  rest 
against  in  the  human  subject ;  but  the  human  brain  differs  from 
that  of  the  sheep  in  the  vastly  increased  curvature  and  greater 
diameter  of  the  cranial  cylinder. 

In  bringing  these  cursory  rrunarks  to  a  conclusion,  it  is  only 
necessary  to  add,  that  tlie  reader  is  not  to  imagine,  because  it 
has  been  argued  that  different  faculties  are  not  localised  in  dif- 
ferent parts  of  the  cerebral  hemispheres,  that  therefore  it  follows 
that  there  is  no  connection  between  the  shape  of  the  head  and 
the  mental  character.  Let  the  reader  who  still  preserves  a  lin- 
gering fondness  for  judging  men  by  their  appearance  continue 
to  take  the  skull  into  account,  if  he  pleases;  but  let  him  be 
assured  that  whatever  conut'L'tiou  really  exists  is  to  be  explained, 
Hot  by  the  phrenological  dogma^  but  as  he  would  exphiin  why 
massive  chins  an^  often  conjoined  with  strong  wills,  differeot 
types  of  hand  with  different  types  of  mind,  well-built  frames 
with  healthy  mental  tendencies,  and  rickety  bodies  with  eccen- 
tric, though  often  keenest-wit te;l  natures.  The  explanation  is 
physiognomical, 

VVhile,  however,  this  is  prob:ibly  the  case  with  regard  to  the 
shape  of  the  head,  it  is  obvious  that  the  relationship  of  the 
amount  of  brain  to  the  mental  facidties  is  more  than  physio- 
gnomical. Possibly  an  analogy  may  be  drawn  between  the  brain 
and  a  galvanic  battery,  and  increase  of  the  grey  matter  of  the 
one  be  correctly  compared  with  addition  to  the  cells  of  the 
other;    but  as  in  an  electric  instrument  the  working  is  de- 


pendent  on  the  delieMy  and  fitness  of  the  ftiraDgementB  quite 
as  much  as  on  the  strength  of  the  current  ifrhich  fiupplies  them, 
BO  in  the  case  of  the  mind  the  result  is  dependent  on  the  distri* 
bution  and  N^i^J^^  of  the  faculties  and  inclinations,  and 
other  cireamstmoes,  none  of  which  are  proved  to  have  any  a 
nection  with  the  mass  of  cerebrai  subetance.  Certain  it  is  tbi 
although  there  are  probably  mental  characters  peculiar  to  lar| 
and  small  brains  respectively,  the  size  of  the  skull  i%  as 
obserrer  may  easily  sati&fy  himself,  no  good  guide  to  the  m( 
endowments. 
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FioxTRKS  1  to  5,  adapted  from  various  writers^  iUusimia  the  devi 
of  the  Braik,  u  ii.  iiL  are  the  (primordial  yenclev; 
cerehml  hemisphere ;  c  the  cereheUum. 

The  oerehro-spiiud  canal  oearly  d(«ed  io  a  chicks  after  twcstt- 
four  hours*  hatching'. 

The  embryo  bndn  and  spinal  cord  of  a  chick,  afUr  thirtj-its 
houn'  hatching. 

Human  brain  at  a  vety  early  period,  seen  in  profile. 

A  somewhat  later  atyle  of  development,  viewed  ^m  abore,  und 
the  hemisphere  vedcles  laid  open. 

A  eousiderably  more  advanced  brain.  The  hemiTpheres  bart 
acquired  tlieir  ultimate  praportions,  conceal  the  parts  derived 
from  the  first  and  second  vesicle,  and  rest  on  the  cearbeUuio, 
but  are  not  yet  convoluted  on  the  surface. 

IToritontRl  section  of  the  fore  port  of  the  akull,  throtig-h  tbf 
right  side  of  the  forehead,  half  an  Inch  above  Uie  orbttil 
margin,  a  a  a.  The  sawn  edge  of  hone ;  b.  section  of  tJie 
frontal  sinus.  It  may  be  mentioned  tliat  in  the  for«  part  flie 
sinua  hnd  con»demble  vertical  depth,  but  that  at  the  ptrt 
farthest  back  on  the  roof  of  the  orbit  the  depth  is  flight 


POUNOA1 


389 


THE  ANATOMY  OF  A  JIUSHROOM, 

BY  M.  C.  COOIiE. 

[PLATE  LIII.] 


IF  we  accept  the  fact  that  about  twenty  thousand  Bpecies  of 
fungi  have  already  been  described,  and  in  addition  thereto 
venture  to  suppose  that  a,s  many  more  have  j^et  to  be  discovered, 
we  shall  be  compelled  to  admit  that  fungi  constitute  no  insig- 
iticant  portion  of  the  lower  cryptogamic  flora.  If  anyone 
ould  be  disposed  to  question  the  probability  of  aa  many  new 
ecies  being  discovered  as  are  already  known,  we  refer  to  the 
map  of  the  world,  and  gain  confidence  in  onr  belief.  We  know 
something  of  the  fungi  of  Europe,  but  these  are  by  no  means 
exhausted  ;  we  know  something  of  the  fungi  of  a  portion  of  the 
United  States,  but  only  of  a  portion  ;  and  of  the  rest  of  the 
world  our  knowledge  of  the  mycologic  flora  m  either  exceedingly 
meagre,  confined  to  a  few  of  the  larger  and  most  easily  pre- 
Berved  kinds,  or  we  know  absobitely  nothing.  Nearly  the 
whole  of  Asia  is,  with  the  exception  of  limited  areas,  as  the 
Sikkini  Himalayas,  Java,  and  Ceylon,  unknown.  Of  South 
America  we  only  know  a  portion  of  the  large  and  easily  preserved 
Polr/porei,  In  Africa  only  Algeria,  Guinea,  and  the  Cape  have 
yielded  collections.     In  fact,  the  only  portion  of  the  world's 

L     surface  which  has  been  moderately  well  worked  for  fungi  la 

^kertain  parts  of  Europe,  and  even  here  the  Spanish  peninsula, 

^P&reece,  Turkey,  and  all  Southern  Russia  remain  to  be  explored* 
In  the  face  of  these  facts,  we  do  not  hesitate  to  pronounce  that 

^we  know  nothing  of  half  the  species  of  fungi  now  flourishing  on 

^Uie  face  of  the  earth. 

^  Little  as  we  know  of  the  geographical  distribution  of  the«e 
plants,  little  as  we  know  of  the  species  to  be  found  over  Buch 

I  large  tracts  as  Central  Africa,  South  America,  China,  Malayan 
countries,  Northern  Asia,  and  the  Indian  Archipelago,  we  find 
in  all  these  places  that  some  kinds  of  fimgi  are  well  known  to 
the  natives,  and  employed  as  food.  It  is  not  in  Europe,  or 
amongst  the  more  highly  civilised  races  only,  that  mushrooms 
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are  appreciuied ;  Tmt  eveu  amongst  the  AustfaliAn  abodgioeii, 
tliQ  natives  of  Tahiti,  the  Bboteans  of  India,  the  ^lalajt,  aad 

ot  hcpH,  Home  fungus  ia  sought  after  and  devoured.  It  wookl  ba. 
interesting  to  ajicertain  the  extent  of  this  fungufr-eatiiig 
pcuBity  in  the  human  race.  At  present  our  knowledge  is  limited 
to  a  few  facts,  and  these  sometimes  without  even  a  giiesa  at  the 
kind  of  fungus  which  is  employed  as  food. 

The  large  nnraber  of  species  to  which  we  have  alluded  include 
an  immenBe  variety  of  forms.  Between  some  groups  of  species 
and  others  there  is  as  great  a  difference  as  between  any  two 
natural  ordern  of  flowering  plants.  In  fact,  the  popular  notion 
of  a  fungus,  as  typified  in  a  "  mushroom "  or  a  "  toadstool  "^ 
iipplieH  only  to  a  small  proportion  of  the  whole.  Some  are 
hirgfr  than  the  head  of  a  man  ;  others  are  smaller  than  the 
hrad  of  a  pin.  It  ia  not  eusy  to  convince  the  casual  observer  of 
the  ailinity  between  tnifflea,  pufif-halltj,  blue-mould,  and  corn- 
mitdew,  or  hetwccn  all  these  and  that  privileged  kind  whicli 
hears  the  iiiimt\  par  e^cdlcncey  of"  mushroom/'  and  is  specially 
cultivated  for  the  delectation  of  epiciures*  Vet  these  all  consU 
t  lite  what  some  call  a  **  cljui.s/'  and  others  an  "  alliance  of  oidera,'' 
luider  the  name  of  fcnoi. 

Out  of  two  thousand  five  hundred  British  fungi,  there  are  at 
Inust  five  hundred  of  the '*  mushroom  "  type.  By  devoting  a 
litlle  attention  to  the  structure  and  anatomy  of  this  one  specie?^ 
therefore,  we  may  hope  to  ohtain  a  key  to  the  struetiu"e  of  five 
huntlred  other  and  kindred  forms. 

The  only  fimgus  cultivated  in  this  country  is  that  known  as 
the  "  common  mushroom,-'  or,  botanically,  AgaHcus  campestrisj 
Vt\     In  the  estimation  of  some,  nothing  else  deserves  the  name 
of  mushroom,  no  other  merits  an  attempt  at  cultivation.     This 
is  a  great  mistake,  which  will  he  remedied,  perhaps,  some  day. 
All    who  hai^e  attempted  to  grow  even   the  **  domesticated  ^ 
nuishroom  (if  such  a  term  may  be  applied)   know  that  it 
useless  to  sow  the  spores,  or  water  with  the  spores,  or  so  emplo; 
the  spores  as  they  would  the  seeds  of  other  plants,  of  whici 
these  would  seem  to  be  the  analogues,  in  the  hope  of  obtainin 
n  crop.     The  seeds  may  be  sown,  but  the  plants  are  not  produ 
The  reason  for  this  fact  is  accounted  for  by  another.     Hoi 
droppings,  treated  almost  as  seeds,  realise  in  skilful  hands  a 
excellent  crop.     The  explanation  seems  at  least  plausible  an 
in  accordance  witli  the  evidence.     The  spores  of  the  mushroom- 
will  not  genninate  until  they  have  passed  through  an  anima! 
The   horse   becomes   the   medium ;   the  spores  are  devo 
disjected,  and,  afterwards  germinating  in  the  excrement,  ap; 
to  prove  that  the  horse — or  some  such  condition  of  heat  ao 
moisture  as  the  stomach  of  the  horse  affords — is  essential 
reproduction  of  mushrooms.     The  earliest  condition  in 


I 


* 


►MY  OF  A 


391 


the  plant  is  reco^lsed  as  a  vegetative  entity  is  in  that  of 
**  spawn,"  or,  more  accurately,  as  7ni/ceHu}n,  TbiK  unyceliiira  is 
essentially  an  agglomeration  of  vegetating  spores.  It  is  similar 
to  the  germinating  threads  of  other  fungoid  spores;  and  to  thiij 
entangled,  anastomosing,  branching,  intricate  network  of  deli- 
cate, slender,  colourless  threads  is  given  the  name  of"  mycelium." 
A  mushroom  may,  like  an  orthodox  sermon,  be  treated  under 
three  heads;  for  it  resolves  itself  into  three  parts,  viz.,  the 
raycdium,  the  hymenopkore,  and  the  hi/menium.  These  are 
representedj  in  plainer  and  less  technical  language,  the  tii-st  by 
the  "spawn,"  the  second  by  the  **stem  and  cap,"  the  third  by 
the  "  gills." 

The  mycelitnn  has  already  been  almost  i\s  fully  described  as 
necessary  for  the  present  purpose.  Its  normal  form  is  that  of 
branched,  slender,  hyaline  thread^s,  produced  by  the  germination 
of  the  spores.  An  aboormal  condition  obtains  in  some  instanceis 
in  which  the  mycelium  becomes  compacted  into  a  solid  mass, 
^^  one  time  regarded  as  a  perfect  fungus,  and  constituted  a 
Mbuus  under  the  name  of  Schrotiuni.  It  is  now  admitted  that 
a  ifclevotium  is  not  a  complete  fungus,  but  only  a  compact 
mycelium,  which  may  produce  a  perfect  fungus,  as  in  the  case 
ij(  Atjarlcus  tuberofinSj  Pcziza  iuheroHus  and  the  ergot  {Sclei'o- 
ilum  clavus)j  which  develops  Vlavh:eps  purpurea,  Tlie  my- 
celium of  the  mushroom  does  not,  as  far  as  we  are  aware,  pass 
from  the  filamentous  into  the  compact  or  sclerotioid  form.  We 
have  termed  the  sclerotium  an  abnormal  condition,  which  is 
scarcely  accurate,  since  we  only  know  Claviceps  purpurea,  for 
example,  except  as  developed  from  this  compact  kind  of  my- 
celium ;  so  that  the  sclerotium  must  be  regarded  as  the  normal, 
and  not  theabnormal,  condition  of  the  mycelium  of  that  fungus. 
The  hynienopkore  is  represented  in  the  mushroom  by  the 
stem  and  the  cap,  or  pi Itiis^  by  which  it  is  surmounted.  This, 
with  the  mycelium,  constitutes  the  vegetative  system.  At  certain 
privileged  points  of  the  mycelium  the  threads  seem  to  be 
aggregated  and  become  centres  of  vertical  extension.  At  first 
only  a  nmall,  nearly  globose  budding,  like  a  grain  of  mustard 
seed,  is  visible  ;  but  tbis  afterwards  increases  rapidly,  and  other 
similar  buddings,  or  swellings,  appear  at  the  base.  As  the 
young  *'  hymenophore  "  pushes  through  the  soil^  it  gradually 
loses  its  globose  form,  becomes  more  and  more  elongated,  and 
in  this  condition  a  longitudinal  section  shows  the  position  of  the 
future  gills  in  a  pair  of  opposite,  crescent-shaped,  darker- 
coloured  spots  near  the  apex  (lig.  2),  In  another  and  still  more 
advanced  stage  the  stem  distinctly  develops  with  a  nearly 
globose  liead.  The  dermal  membrane,  or  outer  skin,  seems  to 
^  be  continuous  over  the  stem  and  the  globose  head.  At  present 
e  ia»no  external  evidence  of  an  expanded  pileus  and  gills, 
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A  lottgitndinal  section  at  this  stage  shows  that  the  gills  are  beij 
developed,  that  the  pileus  is  assuming  its  cap-like  form,  tl 
the  TuembraDe  stretch iog  from  the  rtem  to  the  edge  of 
yoimg  pileus  is  separating  from  the  edge  of  the  gillf ,  and  form 
a  veil,  which,  in  course  of  time,  will  fall  awaj  and  leave  the 
exposed  (fig.  3),  When^  therefore,  the  mushroom  attains 
to  its  maturity,  the  pileus  expands,  and  in  tliis  act  the 
membrane,  extending  from  the  edge  of  the  pileuK  to  the  stem^  is 
torn  away  from  the  margin  of  the  cap^  and  remains  for  a  time 
like  a  collar  roimd  the  stem  (fig.  6  c\  Fragments  of  the  veil 
often  remain  attached  to  the  margin  of  the  pileus,  and  the  collar 
adherent  to  the  stem  falls  back,  and  thenceforth  is  known  as 
the  annulns,  or  ring.  We  have  in  this  stage  the  fully  developed 
hymenophore,  the  stem,  with  its  ring,  supporting  an  expanc 
cap,  or  pileus,  with  gills  on  the  under  surface  bearing 
hjTnenium  (to  be  described  hereafter).  A  longitudinal  sect 
cut  through  the  pileus  and  dowTi  the  stem  (fig.  6) gives  the 
notion  of  the  arrangement  of  tbe  parts  and  their  relation  to  t; 
whole.  By  this  means  it  will  be  seen  that  the  pileus  (d)  is 
tinuous  with  the  stem  (ft),  that  the  suljstance  of  the  pileus  de- 
scends into  the  gills,  and  that  relatively  the  substance  of 
stem  is  more  fibrous  than  that  of  the  pileus.  More  special  d 
of  the  cell  structure  nmst  be  made  out  with  the  microsco 
There  are  two  or  three  features  of  systematic  importance  wbi 
may  be  observed  by  the  naked  eye,  and  these  relate  to  the 
distinctiona  between  the  "  mushroom ''  and  other  agarics* 

The  stem  of  the  mushroom  is  not  hollow  or  tubular  as  in 
some  species,  but  continues  to  the  centre,  although  less  firm 
than  near  the  circumference.  When  cut  tbe  surface  imwedi- 
ately  changes  colour,  and  becomes  brownish  by  a  kind  of  oxi- 
dation caused  by  exposure  to  the  atmosphere.  In  a  transverse 
section  of  the  stem  this  coloration  dot«  not  take  place  in  the 
centre,  but  a  portion  resembling  the  pith  in  the  stems  of  some 
flowering  plants  remains  white  (fig.  10).  The  ring  is  very  distinct, 
surrounding  the  stem,  a  little  above  the  middle,  like  a  collar.  In 
some  agarics  the  ring  is  very  fugacious,  or  absent  altogether. 
The  cap  or  pileus  is  thick  and  fleshy,  at  first  convex,  and  ulti- 
mately becoming  almost  flat  in  the  centre,  but  not  depressed. 
The  gills  are  broad,  widest  near  the  middle  and  attenuated 
towards  each  end  (fig.  6  e).  Their  inner  extremity  reaches,  hut 
is  not  attached  to  the  stem.  At  first  they  are  flesh-coloured  n\v\ 
finally  brown*  All  these  features  are  of  importance  in 
mining  the  species  to  which  an  agaric  belongs.  The  m^  , 
which  accompany  the  eating  of  fungi,  when  they  occur,  may  be 
traced  to  a  negligence  in  regarding  the^e  particulars,  especially 
the  presence  of  the  ring  and  the  colour  of  the  gills. 

The  whole  substance  of  the  mushroom  is  cellular.     If,  85 
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cbemists  tell  us,  more  than  ninety  per  cent,  of  a  nmehroom  is 
water,  the  walls  of  the  cells  must  be  delicate  and  coraraunicate 
freely.  "VVe  know  that  fungoid  gi'owth  is  proverbially  rapid. 
To  obtain  a  tolerably  accurate  idea  of  the  structure  of  the  tissue 
of  an  ^aric,  it  ie  advisable  to  slice  off  with  a  razor  a  thin  longi- 
tudinal section  from  the  centre  of  the  etem.  Such  a  slice  will 
exhibit  delicate  tubular  cells,  the  general  direction  of  which  is 
lengthwise,  with  lateral  branches,  the  whole  interlacing  bo  inti- 
mately that  it  is  difficult  to  trace  any  individual  thread  very  far 
in  its  course  (fig.  8),  Another  slice,  taken  in  a  similar  manner 
transversely  across  the  stem,  will  exhibit  a  much  more  porous 
character  from  the  cut  ends  of  the  tubes  being  presented  to  the 
eye,  mixed  with  branches  or  lateral  cells.  It  will  be  evident 
that  the  structure  is  less  compact  as  it  approaches  the  centre  of 
the  stem,  winch  in  many  species  is  liollow.  Another  sectitm, 
taken  in  either  direction  from  the  pilens,  shows  that  although 
the  same  type  of  structure  prevails  the  cell  walls  are  even  more 
delicate,  and  it  is  more  difficult  to  trace  the  course  of  the  cells* 
There  is  a  less  distinct  longitudinal  direction,  less  pronounced 
fibrous  character,  and  greater  uniformity  in  density.  Finally,  a 
section  across  the  gills  (as  at  fig.  13)  will  show  with  a  lens  their 
relation  to  the  pileus,  but  if  a  slice  be  taken  from  the  cut  face 
of  one  of  the  gills,  a  delicate,  but  by  no  means  impossible 
operation,  the  central  portion  will  be  seen  to  be  precisely  the 

me   kind   of   structure  as  the  pileus,  and  indeed  to  be  an 

ension  of  the  pileus  in  plates,  with  the  special  cells  of  tlie 
enium  growing  from  them  on  each  surface  (fig.  14),  It 
be  observed  here,  that  in  order  to  the  successful  manipula- 
tion of  fungi  of  this  class,  so  as  to  obtain  thin  and  satisfactory 
sections,  it  is  essential  that  the  agaric  should  be  freshly  gathered 
and  cut  while  still  firm,  and  before  it  has  parted  with  any  of  its 
water.  This  caution  is  especially  necessary  if  the  weather  is 
mild  and  dry* 

A  glance  at  the  surface  of  the  gills  of  almost  any  agaric  will 
furnish  the  reason  why  they  are  nearly  the  same  distance  apart 
near  the  stem  and  near  the  circumference.  Of  course,  if  there 
vere  only  one  series  of  plate,^  radiating  from  the  stem,  they 
would  increase  the  distance  between  each  other  in  proportion  to 
their  distance  from  the  Ktem.  This  is  obviated  by  a  second,  and 
a  third,  and  even  a  fourth  scries,  each  shorter  than  the  other, 
extending  from  the  margin  of  the  pileus  inwards  between  the 
longer  gills,  so  that  the  distance  between  gill  and  gill  is  nearly 
uniform  over  the  whole  of  the  mider  surface  of  the  pileus.  The 
arrangement  is  similar  to  the  diagram  given  in  the  plate  (fig.  4). 

The  kymenium  is  the  spore-bearing  surface.  In  piifl-balls 
the  hynienium  is  enclosed  within  the  peridium,  or  external  en- 
velope, but  in  the  mushroom  it  is  exposed  or  naked,  and  spread 
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over  the  gills.     Those  plates  which  grow  side  by  side,  rad£^^| 
from  the  stem,  on  the  under  surface  of  the  pilexis,  or  cap,  W 
muflhroom  are  covered  on  all  sides  with  a  delicate  membrane 
upon  which  the  reproductive  organs  are  developed.     This  is  theu 
hyinenium  of  the  mushroom.    If  it  were  possible  to  remove  thi 
raembraae  in  one  entire  piece  and  spread  it  out  flat,  it  wouldl 
cover  a  very  large  surface,  for  it  is  plaited  or  folded  like  a  ladj'gj 
fan  over  the  whole  of  the  gill -plates  or  laraelloe  of  the  fun^uA.] 
It  18  this  surface  which  is  at  first  creamy,  then  piak^  and  ulii- 
jnately  purplish-brown,  the  colour  being  commiuiicated  by  the 
myriads  of  Bpores  produced  upon  it.    If  the  stem  of  a  ma^hrooii 
be  cut  off  close  to  the  gills,  and  the  cap  laid  upon,  a  sheet  o^ 
white  paper,  with  the  gills  downwards  towards  the  paper,  and 
left  there  for  a  few  hours,  when  removed  a  number  of  dark 
radiating  lines  will  bo  deposited  oa  the  paper,  each  line  corre-1 
impending  with  one  of  the  gills.      These  lines  are  made  up  of^ 
ppores  wliich  have  fallen  from  the  hymenium ;  if  placed  under 
n   microscope   their   true   character  will   be   at   once   evident. 
Kemove  a  fragment  of  tbe  thin  membrane  carefully  from  one  of 
the  gills  and  place  it  ou  a  slip  of  glass,  then  examine  it  with 
the  microscope.     The  whole  surface  will  be  seen  studded  with 
spores  (fig,  7).     The  first  peculiarity  which  will  be  observed  isj 
that  these  spores  are  almost  uniformly  in  groups  of  four  together. 
Tije  next  feature   to  be  observed  is  that  each  spore  is  bornoj 
upon  «i  short  slender  stalk  ;    finally,  that  four  of  these  stalla, 
proceed    from    the    apex    of    a   thicker    projection    from    tha) 
hynieuium,    such    projection    being   therefore   the    bearer 
four  sterigmata,  or  Ht tie  stalks,  each  surmounted  by  its  spore! 
Take  one  of  the  gills  and   place  it  flat  on    a   slip  of  g\ass^ 
and  then  exauiioe  the  free  margin  of  the  gill,  so  as  to  obtain  aj 
view  of  the  projections  from  its  surface  sideways:  and  by  this} 
arrangement  the  observer  wilt  discover  on  the  hymenium  twoj 
kinds  of  projections^ one,  the  ^as^Vita,  already  alluded  to,  bear- 
ing spores;  the  other,  c^stiilia,  larger  projections,  without  spores 
Tliese  two  kinds  of  bodies  which  are  produced  on  the  hymenium 
of  most,  if  not  all,  the  agarics,  demand  a  still  closer  investiga- 
tion.    Before  doing  so  it  would  be  well  to   cut   through   tbcd 
centre  of  one  of  the  gills  with  a  sharp  razor,  and  from  the  cut-^ 
surface  to  slice  off  a  thin  transverse  section  of  the  gill.     By  this 
process  we  sliall  discover  that  the  cellular  tissue  of  the  pileus     i 
passes  down  the  centre  of  the  gills,  that  the  cells  are  directed 
outwards  towards  the  hymenium,  that  short  cells  intervene  near 
the  surface,  and  upon  these  compressed  spherical  cells  the  pro-     j 
j ectionsj  or  Ikisidki  and  eijfftidui^  are  produced  (tig.  14 ).    There  iB fl 
no  disjunction  of  the  hymenium  and  the  cellular  structure  of  thefl 
hymenophore,  but  the  former  is  a  continuation  of  the  latter»S 
To  speak  or  wiite  of   the  hymenium,  therefore,  as  a  didtindH 
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lembrane  is  scarcely  accurate,  since  it  is  composed  of  the  apical 
cells  of  the  threads  which  together  constitute  the  hjmenophore. 
It  might  be  possible  to  isolate  a  thread  from  the  mycelium,  to 
trace  it  up  the  stem,  through  the  pileus,  down  one  of  the  g^lla 
to  the  surface^  and  there  to  support  one  of  the  basidia,  with  its 
four  spores.  During  the  course  of  such  a  thread  the  cells  would 
be  modified,  sometimes  elongated,  sometimes  shortened,  and  at 
length  when  reaching  the  bymenium,  in  some  species,  spherical^ 
continually  giving  off  lateral  brancbefl,  and  interlacing  with  the 
neighbouring  threads,  but  maintaining  a  continuity  through  the 
whole  structure,  so  that  typically  the  whole  mushroom  may  be 
regarded  as  a  congeries  of  branched  threads,  bearing  spores  at 
their  tips,  consolidated  together  into  one  individual. 

Basidia,  or  formative  cells,  are  usually  expanded  upwards,  so 
as  to  have  more  or  less  of  a  clavate  form,  surmounted  by  four 
slender  points  or  tubular  processes,  each  supporting  a  spore. 
(fig»  5  b).  The  contents  of  these  cells  are  granular,  mixed  ap- 
parently with  oleaginous  particles,  which  communicate  through 
the  slender  tubes  of  the  sporophores,  or  sterigmata,  with  the  in- 
terior of  the  spores.  Corda  states  that  although  only  one  spore  in 
produced  at  a  time  on  each  8porop!iore,  when  tliia  falls  away  others 
are  produced  in  succession,  for  a  limited  period.  On  this  point 
we  have  no  additional  evidence.  As  the  spores  approach  matu- 
rity the  connection  between  their  contents  and  the  contents  of 
the  basidia  diminish  and  ultimately  cease.  When  the  baddium 
which  bears  mature  spores  is  still  well  charged  with  granular 
matter,  it  may  be  presumed  that  the  production  of  a  second  or 
third  series  of  spores  is  quite  possible.  Basidia  which  are 
wholly  exhausted  of  their  granular  contents,  and  become  hyaline, 
may  often  be  observed.  Seynes*  observes  on  this  subject,  "  If 
we  could  assure  ourselves  that  amongst  the  tetrasporous  biisidia 
there  are  but  two  generations,  each  of  four  spores,  that  would 
show  another  affinity  with  the  thecal  of  the  Ascomycetes,  which 
proiiuce,  for  the  most  part,  eight  spores.-* 

CrsTiniA  are  usually  larger  than  basidia,  varying  in  size  and 
form  in  different  species.  They  present  the  appearance  of  large 
sterile  cells,  attenuated  upwards,  sometimes  into  a  slender  neck 
(fig*  5  c).  Corda  was  of  opinion  that  these  were  male  organs,  and 
gave  them  the  name  of  |:)o//f??i  anr.  HoffmaDn  f  has  also  described 
both  these  organs  under  the  names  of  pollinarm  and  spemiatia ; 
but  he  does  not  appear  to  recognise  in  them  the  sexual  elements 
which  those  names  would  indicate,  whilst  ISeynes  recognises 

•  "  Essai  d'uae  Flore  mycologiqiie  do  k  region  de  MontpeUier  et  du  Gard,*' 
par  J.  de  Sejties.    Paris,  1863^ 

f  Die  PoUinariea  und  Spermatien  *von  Agaricm  in  **  Botanische  Zeittmg," 
39  Febr,,  7  Mar.  1850. 
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(kfiin,  and  siig^fests  that  tliocjstidiaare  "only  orgAiv 
to  vegetative  functions  by  a  sort  of  hypertrophy  of  il. 
Thia  view  is  supported  by  the  fact  thai  in  the  sectidu   I^U 
the  cystidia  are  surmounted  by  short  horns  resembling 
matai     Hoffmann  has  also  indicated  the  passage  of  oystidia 
basidia  (Bo/,  ZeiL  1856,  pp.  139),     All  the  evidence  seeou 
be  in  favour  of  regai-ding  the  cystidia  as  barren  conditions 
basidla. 

Tliere  are  in  the  hymenium  a  third  kind  of  elongated  eel 
called  by  Corda*  ''basilary  cells,"  and  by  Hoffmann  »*st< 
cellV'  which  are  either  equal  in  size  or  amaUer  than  the  basi< 
with  which  also  their  structure  agrees,  exc-epting  in  the  dei 
h'>pment  of  sterigmata  (fig.  5  a).  These  are  the  "proper  eel 
of  the  hymenium ''  of  Leveille,  and  are  simply  the  terminal  eel 
of  the  gill  structure — cells  which,  under  vigorous  conditioi 
might  be  developed  into  basidia,  but  which  are  csommoDl 
arrested  in  their  development.  Aa  eu^eeted  by  Seynea  the 
hymenium  seems  to  be  reduced  to  great  simplicity :  **  one  sole 
and  selfsame  organ  is  the  basis  of  it ;  according  as  it  experieDoen 
an  arrest  of  development,  as  it  grows  and  fructifies,  or  as  it 
becomes  hypertrophied,  it  gives  us  a  paraphjacy  a  baaUUuffii 
or  a  cystidium,  in  other  terms,  atrophied  basidium,  normal 
basidium,  h3rpertropbied  basidium :  these  are  the  three  elements 
which  form  the  hymenium.** 

The  presence  of  male  organs,  or  anther idia,  or  anytliitig 
analogous  thereto  in  the  muahroom,  and  in  fungi  of  the  rnush- 
roora  type,  has  yet  to  be  demonstrated.  Hitherto  all  efforts  io 
discover  them  appear  to  have  failed.  The  only  reproductive 
organs,  therefore,  with  which  we  have  to  deal  are  the  ept>re». 
These  are  sometimes  called  basidiosporeSf  because  they  are  bonu- 
at  the  summit  of  the  cells  termed  basidia.  It  has  been  notioed 
already  that  they  are  tetrasporous,  that  is,  they  are  produced  m 
groups  of  four  to  each  basidium.  The  spores  are  at  first  colour- 
less,  in  some  species  they  remain  so,  in  others  they  paaa  to  sorae 
shade  of  brown.  The  variety  of  tint,  form,  and  size  of  the 
spores  of  agarics  is  so  great  that  it  would  be  difficult  to  enume- 
rate, Anyone  desirous  of  studying  them  can  do  so  with  little 
trouble  by  placing  the  pilous  of  fresh  specimens,  gills  down- 
wards, on  slips  of  glass,  and  protecting  the  spores  so  obtaineil 
by  thin  covers,  in  the  usual  way.  The  spore  envelope  ia  coi 
sidered  to  be  composed  of  two  membranes — the  external, 
more  tenacious,  being  the  exosporium,  and  the  internal,  mt 
delicate,  the  emlosponanu  It  is  always  the  ejtternal  membri 
which  is  coloured.    The  spore  contents  are  the  same  as  those 
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tne  basidia,  and  pass  from  the  latter  to  the  former  through  the 
Blender  tubular  sterigEiata  during  the  growth  of  the  sporCi  At 
first  the  apices  of  the  aterigmata  swell  and  assume  the  form  of 
small,  round  tubercles.  For  a  long  time  the  spherical  shape  is 
maintaiiied,  but  at  length  the  form  peculiar  to  the  species, 
whether  ovoid,  elliptical,  angular,  or  cylindrical,  is  established, 
and  in  some  kinds  the  fiurface  is  covered  wth  asperities,  whilst 
in  the  majority  it  is  smooth  (fig.  9). 

When  the  spores  are  mature  their  colour  is  comparatively 
nstaut  in  the  same  species.  So  much  ia  this  the  case  that 
the  colour  of  the  sporea  is  employed  to  divide  the  different 
,  species  of  agarics  into  ^ve  groups  or  series.  In  one  of  these 
I  the  spores  are  colourless,  or  white  when  seen  in  a  mass.  In 
^  another  they  are  salmon-coloured.  In  a  third  series  they  are 
^fcriisty,  tawny,  or  brownish.  In  a  fourth— to  which  the  common 
^■mushroom,  and  the  meadow  mushroom  {Agaricits  arvenak) 
belong — the  sporea  are  of  a  brownish -purple  or  brown.  And 
in  the  fifth  series  they  are  black,  or  nearly  so.  The  spores 
being  matured  fall  from  the  l>asidia  upon  the  groimd  beneath 
the  pileus.  So  profuse  are  the  spores  in  some  species,  that^  espe- 
cially when  white,  they  seem  wholly  to  cover  the  surface  imme- 
diately beneath.  That  very  common  species  (Agariciis  melleus), 
which  grows  in  large  tufts  on  old  stumps,  ia  a  familiar  example 
of  the  profusion  of  spores  which  may  be  evolved  from  a  single 
fungus.  In  this  instance  the  ground,  or  any  inten^ening  object, 
is  rendered  as  white  as  if  sprinkled  with  flour  or  powdered 
lime. 

The  most  obscure  period  in  the  life  history  of  an  j^ric,  and 
Bome  other  fungi,  is  that  which  intervenes  between  the  mature 
spore  and  the  young  plant.  We  see  the  spores  fall  to  the 
ground  in  profusion :  from  myriads  of  spores  perhaps  the  same 
spot  does  not  the  next  season  supply  us  with  a  single  fungus. 
We  collect  the  spores  of  species  after  species,  and  try  by  all 
known  processes  to  force  them  to  germinate,  but  it  is  fruitless, 
^^Their  behaviour  is,  to  all  appearance,  that  of  unfertilised  ova, 
^Kof  unimpregnated  gerrns.  What  are  the  conditions  which 
^■Agarics  reipure  in  order  to  render  their  spores  fertile?  We 
^Bknow  something  of  one  species,  and  of  one  only ;  but  even  that 
^Ks  accidental  J  and  we  cannot  give  a  logical  reason.  The  great 
^"difficulty  in  the  way  of  cultivating  other  esculent  species  is  that 
I  of  ascertaining  the  requisite  conditions  for  the  germination  of 
^^the  spores.  Here  is  a  good  field  for  inveatigation  and  experi- 
^Bment,  and  there  is  no  doubt  that  if  persevered  in  such  efforts 
^Bwould  produce  results  calculated  to  bring  us  nearer  to  the  com- 
^^ prehension  of  this  mystery,  which  ia  at  present  wholly  a  mystery, 
I  such  as  involves  no  other  members  of  the  vegetable  kingdom, 
j       It  is  possible  that  apermatia  may  yet  be  traced  where  they  art 
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now  least  suspected.     No  one  was  prepared  to  expect  zo< 

in  the  conitlia  of  white  nists  {Cystopu$\  or  in  tiie  ooi>j     

the  parasitic  moulda  (Peronaspora)  until  De  Bary's  investi^ 
tion3  set  the  matter  at  rest.  Such  a  complex  method  previ 
in  some  fun^,  as  in  Bunt  {Tilletia  caries)  an  alternation 
generations,  that  we  may  even  suppose  that  it  is  not  nx 
simple  in  agarics.  Curious  instances  of  coujugation  have 
been  discovered,  as  by  De  Bary*  and  Tulaane^f  bringii 
mode  of  development  more  into  harmony  with  what  haa' 
observed  in  the  lower  aXgce,  Something  analogous  to  this 
detailed  by  Professor  KarsteUjJ  as  having  been  observed  by  hii 
to  take  place  on  the  mycelium  of  the  common  mushroom  ai 
Agari^us  var/inatns^  He  says,  "  In  A(/arien8  tvimpeMrU^ 
giadualiy  going  back  from  the  forms  rccognisiahle  with 
taiiity  as  tlie  youngest  states  of  the  cap  to  smaller  ones,  I  foai 
an  organ  which,  from  its  peculiar  form  and  texture,  I  could 
but  regard  as  the  tii*st  commencement  of  the  fruit.  This 
an  oval,  almost  egg-shaped,  simple  cell,  standing  upon  a  she 
peduncle  of  the  tfiickness  of  the  mycelium,  and  of  from  ttii 
to  four  times  the  diameter  of  this,  filled  with  albiiminoi 
matter  and  overgrown  by  filameots  of  the  mycelium,  wLi< 
were  at  first  single,  but  by  continually  increasing  in  mimher, 
last  form  a  thick  rind  {peridkt^n,  velum)  over  the  cent 
ovicell,  which,  in  the  meantime,  increases  in  size.'*  In  Agar'u 
vaffhmlHH  he  found  similar  bodies  (fig.  12),  and  beside  th< 
cylindrical  cells  springing  from  the  mycelium.  In  one  instance 
this  cylindrical  filament  consisted  of  two  cells,  the  upper  of 
which  contained  a  turbid  fluid.  This  upper  portion  "waa 
contact  with  the  oval  cell,  so  that  it  seemed  to  be  pressed  in( 
the  latter,  and  amalgamated  with  it  at  the  point  of  conta 
(fig,  11).  Karsten  names  these  stalked  ovoid  cells  arcJtcgouH 
and  concludes  that  the  conjugation  of  these  two  bodies,  the  cylii 
drical  with  the  ovoid,  is  a  fecundative  process,  similar  to  what 
had  described  as  taking  place  in  a  lichen  {VaniOijonlum). 
present  these  observations  have  not  been  confirmed,  and  it  woi 
be  idle  to  speculate  upon  their  value,  or  to  accept  them 
an  elucidation  of  the  mystery  of  germination.  If  we  adi 
Karsten's  theory,  it  has  still  to  be  shown  what  are  the  cod< 
tions  under  which  theie  two  forms  of  cells  are  produced.  Tl 
germination    of  the   spore   and    growth  of    mycelium  is  tl 

•  "  Annales  dea  Sciences  nftturellea."  S^rie  V;  llotaiiiqiie.  Vol.  v.  p., 
tun,  1866.    "  Morphologie  und  Physiologie  der  Pilze  etc/'    Leipsic,  ll 

t  Note  aur  lea  Pli^nom^nea  de  CopulAtiou  que  ppeaent^nt  quelquea  cbni 
pigmoDS.     "Ana.  des  Sc.  nat,"     Si^rie  V:  Botaiiique.  Vol.  v*  p.  211.  ItK 

\  "BotaJU8cheUuiersuchungen/*1860,pp.  lOO-lOO.  TrniiBlntedin  *^ 
Bad  Mag,  of  Natural  XliBtorjr,"  Scries  iii  voL  adx.  p.  73,    1807, 
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subject  wliich  requires  e  lucid  it  Hon,  and  when  we  have  ascer- 
tained  the  mode  of  growing  agarics  of  any  species,  ad  libituvi, 
from  the  spores,  it  will  bo  comparatively  easy  to  determine 
whether  a  kiod  of  prothalliis  is  formed  on  wiiich  germ  and 
sperra  cells  are  developed,  aa  in  some  other  cryptog!\m8,  or 
whether  the  plant  at  once  rises  from  the  mycelium  without  any 
such  intervention. 


EXPLANATION  OF  PLATE. 


lo.  L 


Young 


canipesirui)    springing    fi'oui    tho 


mughrooiii3   {^Agaricus 

inyccliimi  or  spawn. 
Longitudinal  eoction  of  young  mushroom  with  indicfttion  of  future 

giila. 
longitudinal  section  of  mugliroom  in  n  more  Rdvimced  conditiou. 
Diftgranmtic  akctcb  of  portion  of  tbe  hj'nieuiuin  of  musiliroom, 

ebowing  armngement  of  tlio  gills. 
Frogtu«nt  of  h ymexiium  of  an  agaric  ( fiomph'dim)^  ehowingrt  sterile 

ceils,  A  Ijasidia,  e  cjstidiuni,  mftgiiilicd  higlily. 
Ijongitiidinal  ecctioti  of  mature  mushrootii  {Affarints  cnwpestrii)^ 

a   mycelium,  6  stem,  c  yeil  or  ring,  d  pileus  or  cap,  r  giUs, 

covered  with  tbe  hymeniura. 
portion  of  hjmcnium  of  mcfldow  mnabroora  {Agaricus  arventiv)^ 

seen  from  al>ovc,  witli  tlio  spires  in  giitt^  magnified. 
Portion  of  stem  of  mnsbrooni,  highly  niagnified. 
Sporca  of  miii3hroom  (Af/ttricmcampestn's),  more  highly  magniSed. 
TraasTergo  section  of  stem  of  Agarktm  cttmpedm  with  its  pale, 

pith-like  centre. 
Archegonium  and  cylindrical  hranch-cell  from  Agariati  vaginattUf 

highly  mngnitied,     jifter  Kareten, 
Two  naked  archegonia  from  tho   same  agaric,  highly  magnified. 

After  Karsten. 
Transveise  section  of  gills  of  mushroom. 
Trausverae   section  of  gill  of  mushroom   (Agarieits  campcatris)^ 

showing  arrangrmcnt  of  hymenium  with  iU  haaidia  and  spores, 

and  central  cell- structure  de&CLnding  from   the  pileus,  highly 

mngnified, 
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THE   CHEMISTRY   OF  A   COMET. 

By  EDWAUD  DrVTSRS,  M.D„  F.C.S, 
LEonmER  OK  Nattral  PHiLoaopmr  nr  Ckarin*!  Cboss  Uosri 


THERE   are  few  facta  in  modern  science  more  m  - 
than  that  of  the  application  of  certain  optical  [ 
of  gases  to  the  detennination  of  the  materials  of  the   is.iii 
fixed  stitfs.     But  perhaps  the  application  by  Professor  Tyn< 
of  some  chemico-optieal  phenomena  to  the  elucidation  of 
nature  of  cometary  matter  is  no  leps  remarkable.     In  the  Iwll 
that  the   experiments   and  speculatioDS  of  our    distingmgl 
physicist  on  this  Ruhject  are  as  yet  but  imperfectly    kooi 
we  propo'^e  to  give   aome   account   of  them    in  the  followi 
article. 

The  reatjons  which  require  us  to  regard  the  cause  of  coroetj 
phenomena  to  be  a  material  substance  are  two.     In  the  fij 
place,  a  comet  pursues  a  path  the  direction  of  which  lias  hd 
proved  to  be  such  aa  would  result  from  the  attractions  nf 
fittn    and   planets   for   a   mass   having   a   certain    mt 
Secondly^  the  li^ht  of  a  comet  has  been  shown  to  be  reflex 
received  from  the  sun,  inasmuch  as  that  it  is  poluris&l  light, 
that  it  weakens  or  intensities  as  it  respectively  removes  from 
advances  towaids  the  suu  ;  for  the  light  of  a  self-luminous 
is  never  found  to  be  polarised,  and  it  does  not  alter  in 
or  bri^htneBi^  as  we  move  olT  from  or  approacJi  the  I 
variation   in  the  quantity  of  light  received  being   Holcly  pro- 
portionate to  the  variation  in  the  apparent  size  of  the  body  hj 
distance. 

But  the  acceptation  of  the  theory  that  a  comet  is  constitute 
of  matter  has  presented  great  difficulties  because  of  its  pi 
perties  and  behaviour*    Thus,  if  as  matter  a  comet  reflects  ligl 
its  reflecting  power  has  hitherto  seemed  to  be  utterly  out 
proportion  to  its  power  of  intercepting  light,  according  to  ol 
knowledge  of  all  terrestrial  matter.     For  while  a  comet  may 
visible  in  broad  daylight  (in  consequence  of  the  light  it  reflecti 
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flny  tliioknesa  of  its  substance,  say  100,000  miles  of  it,  proves 
to  be  quite  trau^pareiit  to  the  ligbt  of  the  stitrs,  and  has  not» 

Uierefore,  the  opacity  of  a  puff  of  steam  or  smoke.     This  ap- 

^lireDt  aoomaly  in  its  properties  as  matter  is  seen  in  a  more 
exaggerated  form  in  the  fact  that  a  comet  haa  not  a  dark  Bide 
to  it — it  presents  no  phases :  meiisuring  even  hundreds  of  mil- 
lions of  miles  in  a  line  from  the  sun,  the  rays  of  this  luminary 
pass  rigid  ikrouffk  such  a  vast  extent  of  matter  without  being 
extinguished,  and  ilhiminate  its  remote  parts ;  hundreds  of 
miiliona  of  miles,  therefore,  of  matter,  in  the  condition  to  reflect 
light,  is  yet  nearly  or,  for  aught  we  know,  quite  transparent. 

Another  great  difficulty  lies  in  the  apparent  motiona  of  the 
tail  of  a  comet*  In  receding  from  the  sun,  au  is  well  known,  the 
tail  of  a  comet  is  in  advance  of  the  head,  although  in  advancing 
to  it  the  tuil  is^in  the  position  it  ought  to  have  to  be  called  a 
tail — behind  the  head.  The  tail,  therefore,  swingH  round  the 
head  at  the  time  of  its  passing  through  its  perihelion.  In  th© 
case  of  the  great  comet  of  1843,  its  tail,  many  millions  of  miles 
long,  swung  round  half  a  circle  in  little  more  than  two  hours! 
Can  we  help  feeling  the  incredibility  that  a  vmterkd  tail  could 
have  acquired  and  move  with  such  a  velocity^  and  this  not  by  the 
aid  of,  but  in  opposition  to,  the  attraction  of  the  sun  ?  Indeed, 
it  is  impossible  to  adtnit  both  the  fact  of  such  a  motion  and  the 
mat^riajity  of  the  tail,  without  attributing  to  the  matter  of  the 
tail   peculiar  and  improbable  properties  not  possessed  by  ter- 

1  re4S trial  matter. 

The  apparent  motion  of  the  substance  of  the  tail  into  and  out 
of  the  head  of  the  comet  is  hardly  leas  difficult  to  understand, 

I  if  the  tail  has   really   substance.     For   example,   according  to 

I  Newton,  the  great  comet  of  1680  shot  out,  after  passing  through 
its  perihelion,  a  tail  in  two  days,  sixty  millions  of  miles  long  I 

I  Can  we  admit,  without  the  most  conclusive  evidence,  that  that 
which,  starting  from  a  state  of  relative  rest,  as  regards,  that  is, 
the  bead  of  the  comet,  acquired  a  velocity  which  carried  it  such 

I  a  difttance  in  such  a  time,  was  matter  as  we  know  it  here  ?  Even 
if  we  can,  we  must  suppose  an  almost  equally  inconceivable  re- 
pulsive force  to  drive  it  out  in  such  a  way;  so  that  we  are  little 
better  off.  Kepler,  we  believe,  advanced  an  hypothesis  of  a  re- 
pulsive force  to  account  for  the  growth  of  the  tail,  and  Sir  John 
Herschel  has  also  expressed  his  conviction  that  some  such  force 
must  exist  in  the  sun  for  the  matter  of  the  tail.  He  has 
suggested  that  the  sun's  rays  chemically  decompose  some  of  the 
matter  of  the  head  of  a  comet  into  gravitatinff  and  levitating 
matter— that  is,  matter  attracted  by  the  sun  and  matter  re- 
pelled by  it.  Indeed,  he  has  even  said  of  comets,  that  among 
the  uses  they  have  served,  is  that  of  having  '^  furnished  us  with 
emonstration  of  the  existence  of  a  repulsive  force,  directed 
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(under  certain  circiinistaiicea,  and  actiug  «  n  cei 
matter)  iiom  tbe  pud.'-     The  truth  of  thii*  d em oLst ration  is 
high  degree  iaiprolAable,  even  when  not  viewe^i  in  the  U( 
"which  Dn  TyndalPs  researches  have  thrown  upon  the  nature^ 
cometary  phenomena ;  and,  from  the  interest  Sir  John  H< 
has  taken  in  these  reseai'ches,  from  the  full  recognition  be 
had  of  the  profound  diflSculties  of  cometar)'  theory,  and  fr 
hiB  afJniirahle  perception   that   cometary  phenomena 
jubt  that  kind  that  they  would  be  were  some  ftuch  read 
matter  possible  aa  those  discovered  by  Dr.  Tyndall,  we  make^ 
doubt  he  no  longer  holds  to  his  assertion  that  cometary  ph< 
mena  demonstrate  the  existence  of  levitating  matter. 

Notwitlistanding  tbe  difficulties  there  have  Iteen  felt  to  h 
interpreting  the  behaviour  of  a  comet  as  that  of  a  material 
stance,  they  have  not  been  deemed  sufficient  to  invalidi 
claim«  of  cometa  to  rank  as  material  bodies.  These 
admitted,  in  what  slate  or  phyidcal  condition  it  exista  is  the 
nest  matter  for  inquirv'.  The  answer  to  this  haa  been  tolerahlj 
clear,  and  this  is,  that  it  ig  in  the  state  of  mist  or  cloud,  Aod. 
here»  ns  it  is  essential  to  the  clear  understanding  of  Profei 
TyndalPs  cometary  thcoiy  that  the  distinction  between  "  mil 
or  **  cloud  "  and  **  vapour  '*  is  thoroughly  recogniFed,  it  will 
well  to  state  these  distinctions,  A  **  vapour  "  is  a  gas  w  hich 
be  made  to  a5sume  the  state  of  licjuid  by  cooling  it^  and  beii 
gas,  its  particles  are  homogeneous  and  tend  to  separate  from 
other.  A  *'  mist  '*  or  a  "  cloud  '*  is  a  gas  in  which  are  su>pen( 
minute  particles  of  liquid,  and  its  particles  ore  therefore  heti 
geueous.  The  consequence  of  this  composite  nature  of  mij 
that  it  intercepts  rays  of  light  cast  on  it,  and  reflects  tb< 
surfaces  of  separation  such  as  occur  between  its  liquid  and 
particles  being  the  condition  for  reflection.  In  other  won 
mist  shines  and  is  visible  when  light  is  thrown  on  it ;  and 
is  a  property  not  possessed  by  true  vapours  or  other 
Now,  as  the  matter  of  a  comet  is  obviously  of  a  gaseous  nati 
there  cau  be  no  hesitation  in  deciding  that  it  is  in  the  form| 
mist,  because  it  is  luminous,  not  of  itself,  but  in  tbe  rays  of 
sun.  The  only  difficulty  that  has  been  hitherto  felt,  has 
its  unpaiTiUeled  transparency,  already  referred  to.  The  shrii 
ing  which  is  observed  to  occur  in  the  head  of  a  comet  when] 
approaches  very  near  to  the  sun,  is  quite  in  accordance 
what  is  to  be  expected  if  the  comet  is  a  mist  or  vast  cloud,  the 
heat  of  the  sun  converting  its  outer  portions  of  liquid  partichi^ 
into  (invisible)  vapour,  and,  being  absorbed  by  so  doiug,  not 
reaching  tbe  central  portions. 

Such  being  the  state  of  cometary  theory,  I>r.  Tyndall 
brought  to  bear  upon  it  the  knowledge  we  have  gained  of  nati 
phenomena,  by  some  exceediogly  beautiful   researches 
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msiJe  by  biiii.  He  has  almost  entirely  removed  all  ths  diffi- 
culties in  the  way  of  accepting  the  material  constitutioa  of 
comets,  by  sbowiaj^  that  the  properties  of  cometary  matter  are 
not  peculiar  to  it,  but  comiuon  to  terre.sti'ial  matter,  and  are 
sufficient  to  explain  all  its  appearances.  ''Tbroughout  this 
theory/'  to  use  his  own  words,  he  "  has  dealt  exoliisively  with 
true  causes,  and  no  agency  has  been  invoked  which  does  not 
rest  on  the  sure  baaia  either  of  observation  or  of  experiment." 
Before  we  can  proceed,  however,  to  the  consideration  of  Dr. 
TyndalTs  ele^^^ant  theory,  we  must  give  a  brief  account  of  that 
part  of  his  researche.^  on  which  it  is  based. 

He  baa  found  that  the  rays  of  the  sua,  or  of  the  electric 
light,  possess  the  property  of  generating  a  mist  or  cloud,  in 
certain  vapours  mixed  with  gases,  and  that  such  a  mist  in  a 
state  of  extreme  tenuity  possesses  peculiar  optical  properties, 
similar  to  those  shown  by  the  visible  matter  of  a  comet.  One 
mode  of  exhibiting  tbe  formation  of  tbis  cloud  is  as  follows: — 
A  glass  tube  is  tiikeu,  about  three  feet  long  and  three  inches  in 
diameter,  closetl  at  the  ends  by  ghiss  platens,  and  iiaving  a  lateral 
opening  by  which  it  can  be  charged  or  emptied.  This  is  so 
arranged  in  a  dark  room  that  a  beiim  of  light  from  an  t^lectric- 
lamp  can  be  sent  tlirough  it  at  pleasure.  The  tube  is  exhausted 
of  air  by  the  air-pump,  and  then  air,  ur  some  simple  gas  such 
as  hydrogen,  oxygen,  or  nitrogen,  is  allowed  to  flow  in,  charged 
with  t>ie  vapour  of  some  selected  liquid.  The  charging  of  the 
air  or  gas  with  the  vapour  is  accomplished  by  allowing  it  to 
bubble  through  the  liquid  yielding  the  viipour,  or  to  pass 
through  a  pellet  of  paper  or  cotton  moistened  with  the  liquid. 
^Tien  the  electric  light  is  sent  through  the  tube,  the  contents 

^  at  tirst  invisible,  and  continue  so  if  the  air  or  gas  has  not 
tjeen  charged  with  a  vapour,  ami  has  been  freed  from  motes. 
But  in  the  presence  of  certain  vapours,  a  cloud  begins  to 
form  in  a  very  short  time.  If  the  tube  is  fully  charged 
with  air  loaded  with  the  vapour,  the  cloud  begins  to  form 
almost  instantly,  and  assumes  a  white  colour.  But  when  either 
by  allowing  a  very  little  only  of  the  air  saturated  with  this 
vapour  to  enter  the  exhausted  tube,  or  by  tilling  the  tube  with 
ll^ir  charged  with  the  merest  trace  of  vapour,  such  as  it  obtains 
Wty  passing  through  a  pellet  of  bibulous  paper  barely  damped 
with  the  liquid,  a  highly  atteuuatt^d  vapour  is  made  to  fill  the 
experimental  tube,  the  production  of  the  cloud  is  much  slower, 
and  ita  appearances  are  ditferent.  It  is  at  first  of  a  beautiful 
sky-blue  colour,  and  only  gradually  changes  to  white.  It  begins 
to  form  in  the  vapour  next  to  the  light,  and  then  gradually 
extends  through  it  to  the  remote  end  of  the  tube. 

The  appearance  of  the  cloud  or  mist  in  the  tube  is  evidence 
of  the  formation  of  particles  of  liipiid — indeed,  when  the  tube 
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has  been  freely  charged  with  the  vapour,  theBe  partadeii  cab 
BeeD  under  a  magoiBer.     This  liqaid  must  be  a  product  of  tomt^ 
chemical  change  of  the  vapour,  and  partial  evidence  of  thi* 
change  has  been  obtained  bj  Dr.  TyndalL     But  it  does  not  of 
course  follow  that  because  rajB  of  light  cause  a  chemic*iil  chang© 
in  a  vapour  that  a  cloud  must  form.     This  formation  inrolvt 
the  further  condition^  that  one,  at  least,  of  the  substances  pi 
duccd  by  the  change  shall  have  a  vapour  of  such  low  tensioaj 
at  the  temperature  of  the  tube,  as  that,  its  point  of  maxiinuin 
deneity  being  soon  reached,  the  rest  of  it  precipitate?  in  lli^ 
liquid  form.    Hence,  the  more  attenuated  the  vapour  \vr 
the  tube  is  charged, the  slower  the  cloud  of  the  Bubstance  [ 
by  the  change  is  in  forming ;  the  first  formed  portions  of  the  sub- 
Rtance  preserving  the  state  of  (invisible)  vapour,  and  the  cloud 
beginning  to  form  only  when  the  point  of  maximum  density  of  ^j 
the  vapour  is  reached.     This  i&  further  ahovm   by  the  fact  thatj 
the  cloud  begins  to  form  in  the  vapour  next  the  light,  and  tLci 
extends  from  it,  with  a  velocity  depending  upon  the  quantity 
the  vapour  present. 

The  chemical  change  which  is  the  cause  of  the  formation 
the  cloud  is'  due  to  those  rays  uf  light  which  are  active  io] 
causing  other  chemical  changes,  such  as  those  upon  wbiclkj 
photography,  sun-bleaching,  <&c.,  depend.  In  proof  of  thi5,  Dn 
Tyndall  found  that  the  rays  of  the  electric-lamp  wexe  equal)] 
effectual  in  causing  the  clouds  after  the  heat-rays  had 
intercepted  by  passing  the  beam  through  a  solution  of  alu 
(which  absorbs  heat-rays  without  affecting  luminous  ray*} 
Further,  by  passing  the  light  through  red,  yellow,  and  bh 
glasses,  he  found  that  the  first  two  intercepted  most  of  the 
capable  of  bringing  about  the  change,  and  that  the  blue  gl 
did  not  do  so.  The  blue  rays,  and  those  beyond  them  in  tl 
spectrum — that  is,  the  most  refrangible  rays— are  those  wln( 
have  hitherto  been  found  to  be  those  in  which  principally 
the  power  of  causing  chemical  changes. 

Now,  to  return  to  the  optical   properties  of  these 
clouds.     The  weight  of  substance  sufficient  to  form  a  lui 
white  cloud   is  of  the  utmost  minuteness.     For  example, 
Tyndall  took  a  small  bit  of  bibulous  paper,  rolled  it  up  iutn 
pellet  not  the   fourth    part  of  the  size  of  a  small  pea,  aa 
moistened  it  with  a  liquid  possessing  a  higher  boiling-point  tbi 
that  of  water  ;    he  held  the  pellet  in    his  fingers  till  it  U 
become  almost  dry,  then  allowed  dry  air  to  pass  over  it  in 
connecting  piece  into  the  tube  for  a  preliminary  experiment j 
this  experiment  over,  the  pellet  of  paper  was  removed,  and 
current  of  dry  air  passed  through  the  connecting  piece 
experimeutal  tulie  ;  then,  through  the  same  connecting  p« 
hydrochloric  acid  gas  was  passed  into  the  tube,  and  fonnd^  in 


THB  CHBMI8TBT  OP  A   COMIT. 


Id 

1^ 


passage,  enough  in  what,  after  thi.s  treatment,  was  left  in  the 
connecting  piece,  tu  form  n  cloud  in  the  light  of  the  electric- 
lamp,  which  at  the  end  of  fifteen  minutes  discharged  a  body  of 
light  that,  "considering  the  araoont  of  matter  involved  in  its 
production,  was  simply  aistounding.**  With  this  property  of 
reflecting  light^  it  possessed  that  of  being  apparently  perfectly 
transparent.  Thus,  a  page  of  print  ilkmiiuated  by  it  lost  none 
of  its  distinctness  by  being  viewed  through  the  cloud  itself* 

We  are  now  prepared  to  consider  Dr*  TyndaU's  interpretation 
of  the  nature  of  conietary  matter.  According  to  him^  a  visilde 
met  is  fyrnied  of  parts  of  a  mass  of  gas  or  vapour  of  extreme 
nuity,  which  becotue  visible  to  us  through  a  chemical  change 
induced  in  them  by  the  sun's  rays,  this  change  having  amongst  its 
roducts  at  least  one  substance  incapable  of  preserving  the  state 
f  vapour  at  the  temperature  of  the  comet,  and,  therefore,  pre- 
cipitating as  a  eloud  of  liquid  spherules  in  the  rest  of  the  mass 
of  vapour.  Sir  John  Herschel  estimates  the  weight  of  a  great 
met  as  lying  between  a  fuw  ounces  and  a  t't^w  pouuds,  and  Dr. 
yudall  feels  satistied,  by  the  experiment  we  have  described,  in 
-which  an  inappreciable  trace  of  vapour  gave  a  white  luminous 
cloud,  by  the  light  of  which  a  printed  page  could  be  read,  that  a 
I  few  ounces  of  one  of  the  substances  he  used  {the  iodide  of  allyl), 
^^onverted  into  vapour  and  sufficiently  attenuated,  would  be  quite 
^ftnough  to  furnish  in  the  sunbeams  a  cloud  of  the  Uiagaitude 
^■knd  luminosity  of  Donati's  comet — that  i%  about  thirty  tuIlliouB 
^t)f  miles  long  and  about  niuely  thousand  miles  thick.  Like  the 
Itiminous  matter  of  a  comet,  too,  this  actinic  cloud  would  be 
I  transparent,  and  allow,  therefore,  of  the  stars  being  seen 
I       through  it* 

Let  us  first  employ  this  theory  to  explain  the  formation  of 
the  head  of  a  comet,  or,  in  the  case  of  tfie  comets  without  taih', 
I       of  the  entire  visible  comet  itself.     Conceive  the  coraetary  mass 
^■as  a  vast  body  of  exceedingly  attenuated  vaporous  matter,  which 
^Hbecomes  denser  towards  some  more  or  less  central  point,  but  still 
^^Bot  to  such  an  extent  us  to  deprive  it  of  its  highly  attenuated 
character.     Such  ct  condition  may  be  the  result  of  tlie  gravitat- 
ing action  of  the  small  solid  nucleus  which  some  comets  have 
^—appeared  to  passess,  or  it  m:\y  be  the  result  of  a  slight  attraction 
^■pxisting  between  the  particles  of  such  higldy  attenuated  vapour. 
^^As  the  sun*s  rays  pass  through  this  mass  of  vapour,  they  eflfect 
a  chemical  change,  the  products  of  which  are  visible  as  a  cloud 
at  the  denser  part  of  it,  because  the  cloud-forming  portion  of 
I       them  is  here  in  greater  quantity  than  can  exist  in  tho  state  of 
vapour  at  the  temperatiu-e  of  the  comet.     In  the  rarer,  outer 
arts  of  the  mass  the  chemical  products  are   not  in  greater 
\iantity  than  can  matutain  there  their  vaporous  comlition. 
NovVj  with  regard  to  that  marvellous  phenomenon,  a  comets 
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tail.      In  Ills  **  Outlines  of  Astronomy/'   ►'!»ir    jMim    iit;i?( 
^vritillo;  of  the  motion  uf  comets'  tails,  says,  **  It  Uiere  oo\i\d 
conceived  such  a  thin;^  as  a  7ie;jative  shn(loii\  .   .  ,  .  tl 
represent  in   some  degree  the  conception  such  a  phei 
irresistibly  calls  up."    The  researches  on  which  the  new  cometary 
theory  is  based  show  that  we  can  do  bo, such  a  conception  hi  in: 
fully  justified  by  the  physical  facts  now  brought  to  our  kfj     - 
led^cv     Suppose  for  a  moment,  in  opposition  to  actual  ub-^  r^^i- 
tion  of  comets  that  in  the  sun*fl  rays  the  head  of  a  et->roet  L\H>t 
an  ordinary  or  **  positive  "  shadow.     Then,  wherever  tiic  •  om^t 
moved,  its  shadow^ — like  its  tail — ^would  always  point  away  from 
the  sun  ;  and  when  the  comet  passed  througli  its  perihelion,  thiB 
shadow  would  be  cast  from  the  central  cloud,  or  licad,  rouod 
upon  the  surrounding  parts  of  the  comet,  with  all  the  angular 
velocity  actually  shown  by  a  comet^s  tail  at  this  period.     The 
rapid  motion  of  a  comet's  tail  round  the  head  woiild  therefore 
not  be  in  the  least  degree  strange,  could  tlie  tail  be  taken  to  be 
not  a  thing  of  substance,  but  merely  the  shadow  of  the  bead. 
But  we  know  that  our  supposition  is  contrary  to  fact*    Suppoie^ 
however,  the  fuUowing  modification  of  it.     Give  to  the  head  of 
a  comet  the  property  of  absorbing,  not  the  ilbrniinating  rskX^^ 
of  the  sunbeams,  but  the  htiatimj  rays,  and  it  w*ould  throW|j' 
instead  of  (what  w^e  will  c^ll)  a  lU/htshadoiv,  a  fteat-^hadiAt*^ 
Further,  let  it  transmit^  besides  the  illuminating  rays,  any  cjcccsa^ 
of  cheinically'actintj  rays  over  those  iised-up  in  causin^j 
in  its  own  substance.     Under  these  circumstance.^  a  "n^ 
shadow,  that   is,  an   illuminated   shadow,   instead    of    a   d,-ik 
.shadow,  would  be  formed,  and   the  luminous  comet's  tail,  j^o 
wondrously  shadow-like  in  its  motions,  would  no  lunger  be 
mystery  to  us.    In  the  cometary  theory  of  Dr.  Tjndall  such  su] 
positions  are  made,  and,  be  it  remembered,  in  full  accordar^o 
with  known  facts.     Thus,  when,  as  is  so  often  done  for  experi- 
mental purposes,  a  glass  vessel  of  solution  of  alum  in  placed  ii 
the  rays  of  the  sun,  the  he^itiog  property  of  the  rays  is  i 
moved  by  the  solution,   while  the  chemical  and    illumiuatii 
properties  pass  on,     Similarly,  the  luminous  property  can 
withdrawn  from  the  rays,  and  the  heating  property  left  to  thei 
by  substituting  for  the  aqueous  solution  of  alum  a  solution  oi 
iodine  in  carbuu  disufphido. 

The  lieiul  of  the  comet,  being  admitted  to  cast  a  heat^hcuh 
will  keep  all  that  portion  of  the  cometary  vapoiu*  on  the  si<le 
it  away  from  the  sun  at  a  much  lower  temperature  than  lh< 
portions  which  do  not  lie  in  this  shadow :  hence,  when  in  thesi 
portions  none  of  the  products  of  the  chemica.1  change  wrouejhl 
l»y  the  sun*8  beams  are  precipitated  as  spherules  of  liquid  be« 
cause  they  are  so  heated,  in  the  portion  lying  in  the  heat-sfupht 
some  of  these  products  may  assume  the  liquid  state,  and  form  n^ 
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If  so,  this  would  be  visible  in  the  Biuis  iUuminating 
rays,  and  present  tbe  appearance  of  tlie  comet's  tail. 

By  the  change  which  takes  place  in  the  relative  position  of  tlie 
sun  and  the  head  of  the  comet,  the  Ii^at-shadmv  moves  over  the 
sun'oundiug  conietary  vapour,  and,  as  it  does  so,  leaves  behind 
it  parts  that  were  just  before  within  its  area,  and  receives,  as  it 
advances,  parts  previously  exposed  to  the  heating  action  of  the 
Bun,  Whilst,  therefore,  near  the  advancing  side  of  the  shadow, 
fresh  cloud  is  being  formed  by  the  cooling^  of  the  previously 
beated  vapour,  the  cloud  left  behind  by  the  shadow  is  being 
dis^iipated  l»y  the  action  of  the  heating  rays  of  the  sun  received 
by  iL  This  formation  and  dissipation  of  the  cloud  being  a 
process  of  time,  the  hntiinous  cloud  will  lie  a  little  behind  the 
liectt-shadotv  ;  and  as  that  part  of  the  cloud  just  emerged  from 
ithe  shadow  which  is  nearest  the  sun  will  Jirf^t,  and  to  the  greatest 
degree,  receive  the  heat,  it  will  bo  the  first  dissipated,  and  thus 
give  rise  to  a  curve  in  the  cloud.  Hence,  tbe  observed  facts 
that  the  tail  of  a  comet  is  generally  curved  aud  incliued  to  the 
side  of  the  region  just  left  !>y  the  comet.  At  tlie  period  of 
passing  through  its  perihelion,  half  the  circumference  of  the 
cometary  mass  is  traversed  by  the  heat-shadow  with  all  the 
velocity  observed  in  a  comet*s  tail.  When  the  volatility  of  the 
chemical  product  is  very  slight,  and  its  quantity  siifiBcieut,  this 
shadow  may  keep  up  the  existence  of  a  tail-cloud;  in  other 
cases,  the  heat  of  the  sun  flissi[>?ites  the  tail  entirely  for  the 
time.  The  enormous  velocity  with  which,  as  the  heat -deprived 
I  sunbeams  are  cast  into  fresli  portions  of  vapour,  the  comet's 
bul  [jtfyws  after  the  perihelion  passage  of  the  comet,  i^  such  as 
PRKild  be  imitated  by  the  growth  of  a  cliemical  cloud  onder 
^suitable  conditions,  according  to  Dr.  T3'ndalL  La:^tly,  with 
regard  to  other  peculiarities  in  the  tails  of  comets,  they  would 
none  of  them  probably  afford  any  difficulty  in  accounting  for 
them  had  we  a  little  more  intimate  acquaintance  with  the  con- 
stitutiou  of  individual  comets.  Thus,  as  the  distinguished  pro- 
pounder  of  tlie  theory  suggests,  '*  in  the  struggle  for  mastery  of 
the  two  classes  of  rays  [heating  aud  chemical],  a  temporary 
advantage,  owing  to  variations  of  density,  or  some  other  cause, 
maybe  gained  by  the  actinic  rays,  eveu  in  parts  of  the  cometary 
I  atmosphere  which  are  unscreened  by  the  nucleus.  Occasional 
lateral  streamers,  and  the  apparent  emission  of  feel>le  t^iils 
towards  the  sun,  would  be  thus  a<"couoted  for/' 

The  theory  we  have  now  laid  bi^fore  our  rea,ders,  tliat  a  comet 
is  a  chertiical  cloinl,  is  at  present  without  doubt  open  to  material 
J  criticism,  but  we  feel  a  strong  conviction  that  its  general  sound- 
tnefls  will  he  fully  confirmed  by  time  and  further  investigations. 
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"TEIL  ^r=iti*  ▼-laii  BBncul  icksc^  nui^g  fton  vck  to  rear  *»»?«* 

A     -^  *nr^  :2.  t  aaiiiL  demr^msni  :ilki  ii*l  of  tie  Mndj  if  Entoiot,  it  a  ^ 

i :zi.-  u-r  viae  jr  v::^*-!  i.-uajj.  i*  i:  iktT«-  bo  ooaipifrte.  will  not  be  a 

-TiTT*.-  -Till  zit:  *iflii  of  KLisn*.-*:  rw-:-  nr  lirbe  rtais  liezice.    Dr.  Cobbold, 

T-i.   i  1=  1-  -t£?t  t^  r-.rrt  ur  Lit  fnufiiidld  niaaop^b  oo  the  Entowa,  hit 

Tttalr^L  !:_:-  i*r  -  dL  n.  iiK-^rdaiiJt  witL  liit  iraiits  of  naturalists,  he  his 

MSr-L  i  --iz>.^i:j-2r  ti  hhs-  f  causr  trattide  in  tht  Tolume  now  before  us.    Bat 

zuir  zr-  T" ^TT  luf  t  TuLii*  i.Titr:  iToiL  St  siijjp3*iD€iitajT  chftncter.    It  con- 

Tizr-  _  11-;=^  i:  --.r-  ici-Jul  szid  ittejtsdnrlkrts,  wLicH  may  be  read  quite  dis-  * 

^^-  ^  -  — •  -iirlirf:  ir^i.-iL*.    ' »;  liifr  Mtnpe  u  the  author's  chapter  on  the 

iii^-T-       Hi-,  ili-  --ET^  re  Z'-i^itma  ^nralu.   Perhaps  in  the  whole  of  the  le- 

"^—  i.^5-.  .T7    ::  i:.:£r:-tJ  ]j-rs:5l:r^_  ihsrt  iia^  Leen  no  creators  which  has  been  J 

Ttr^^-^  r-:Li.  m  Tr  ii.i-erts:  or  ler-nr  dian  tL*-  little  flesh-worm  which  iscalled 

.  i^.  ^L    _  lu^^i^rEi-i  i:  Q:  *:  iiiucL  mischief  among  our  Teuiouic 

ir:_L:.  ::-;  r  11. r   i-Hi-.   tri-     Tii?  rieHitiC'iiL  which  is  to  a  certain  extent 

: — ^'  ^-  •:  —  i-:»-  ^-L-.i.  .?  :-  Lr  :  »::u.:  ■x-.oaidjiiallj  in  mvriads  in  pork,  and 

r--:  11  '—■  .-  '^  -^  ..:  ri.v-T'  :!.-;— ..-iij  Limam  bfic^^s,  is  ossontiallT  a  nati" 

i;    -  .r:^^'       :  t*.  ^jlj-^^.j  tainir:*-::  "^"af  :ir«:  dii-coTered  in  this  coontn. 

!»;::   L--    :  :— _ -l  tL    v-l.-  ::-  H<'Tt^:T.  wa^  oae  which,  while  it  excited 

n..  I      .i-r-  '--'T?-  r:  — :^-  l:L:«jrs:ilr  lo  asjwrr  definitively,  till  Dr.  Cobbiild 

:;  .    T  _  :i '    U:;  iLii-n-r.  uijc  iTi'^r  u=  ibtr  decisiTe  reply  which  his  chapter 

:  :.  -  rL  •■  r.-  -T^.:  r— •--:?      Th'.  i'JiL  -r  h;^  b-:-n  :;:  great  pains  to  go  throuith 

i-1    -     L    r.  ■_-:   r-.a*"—'^  ::  tie  .ill>::rrrv  of  Tri.lnna,  and  we  think  bis 

.   :.     ^    L-   V-:    _  i^n   :  r^JLLHi  in  rizr  .*»€-]tarate  propositions,  mav  be 

:w  -  :     ...-:.;_      7i-.  i:  i  :■:*  iLrf*  L=  iLai  **  Mr.  ragf  t  first  actually  dttor- 

::..:..     ;-    tL.>>:.t     u   :1-;   "pLTi^Llt;  which  was  i?ubsequently  more  cc-iu- 

:         •  ;s,".!ri.     r'r:.:*-<>:r  Owri..  Mr.  Paget  wa- as.'i>ted  in  thediscov-rr 

i;  ::  •    .^.-irw:-.:.  :•  :;.:.:-:  ll.-ieri  Krcwn,  who  lent  his  microscope  for tho 

I-: -.  >-  :  \:.:..:i.u:J -T.'    Tiii-  oiLt-r  "conclusions"  state  that  Profe-si'T    ' 

.  •■  .  !    :  >.:  ivzr:  :.i...l1>  .lefjcribed  ihe  warm,  that  Mr.  Wormald  supplied 

i..:.  r- : :.  ::.:  ^T»:■,■::-t:ls.  iLat  Mr.  Ililton  first  suggested  the  parasitic  chiir- 

ju-.i  *  .w  ;ij:  f  cn:^  lit:  ilrrbst  was  the  first  to  rear  the  worm  e.xperimentallv,    ^ 

•  -  :".::.  .-.>k.     iVirij:  a  supplement  to  the  Introduction  to  the  Study  of 
li:  ■.::.  ;  ;  .  ■'.•jt.'     F-y  T.  Sp-^aci-r  Cobbold,  M.D.,  FK.S.  Ix>ndon:  (trooiu- 
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it  LeucltRrt  tiwt  fully  deaciiLed  its  mode  of  genesis  and  development,  and 
itljt  tliftt  Zenker  first  ^!i<iwed  thftl  the  ingejition  of  the  worm  gives  rise  to 
ifieneB  of  Tery  fatal  njiiiptoms — in  fuct,  to  a  disease. 

The  ^eat  bulk  of  Dr.  Cobbold's  BiippkmeDt:  embraces  hia  oi'count  of  ft 
lultitude  of  fxpurimenta  made  with  different  jentozoa^  witk  a  view  to  di»- 
►Ter  the  effect:*  both  aa  to  the  development  of  the  pailicular  paiiisite  and 
to  the  poeiliou  in  the  nuiuial  tissues  in  which  it  becomes  lodged  ;  those 
the  Trichina  being"  of  most  importance,  both  from  the  grave  character  of 
'riehiniHsis,  and  from  the  fnct  that  the  results  wei-o  on  the  whole  Tery  con- 
ivft.  But  there  is  also  much  information  of  a  general  chamcter  in  regard 
other  entozoal  points,  and  especidly  in  reference  to  the  peculiar  grrt'garinida 
psoroj^pennire  found  in  cattle  killed  by  cattle  plague,  nnd  which  were,  at 
te  lime  of  the  Kinderpest  invasion,  described  and  figured  in  these  pBges  by 
►r,  Lionel  BeaJe* 

The  chapter  which  the  philoaophic  naturalist  will  read  with  mo.'it  plea- 

!,  is  the  last  one,  in  which  Dr.  Cabbold  expressea  his  viewa  on  the  quea- 

m  of  organic  individualit}'-  from  an   entozoal   Btand-point    Those  who 

ive  read  Dr.  Qimtrefages*  charming  work  on  the  "  Metamorphoses  of  Man 

id  the  Lower  Animals/*  •  will  remember  that  the  whole  of  the  pha.^ea 

rhich  an  aninjiil  presents*  from  the  period  of  leaving  the  ovum  (or,  a^i  Van 

»neden  and  Sara  have  t^hown,  oven  beforti   leaving^  the   e^g)  till  it  has 

ived  at  sexual  maturity,  musjt  be  included  within  the  term  individual. 

*hey  are  all,  in  fact,  but  one  being,  the  different  stages  being-  technically 

tyled  zooida.   Now  different  methods  of  clasaification  have  been  adopted  for 

he  purpose  of  conveniently  fjT'^i'pine  these  etajfes  together  to  the  framing  of 

^rtaiu  iinalogie.%  more  fanciful  timn  real.     Dr.  Cob  bold  strikes  out  a  new 

ith,  and  propOHes  a  novel  or  somewhat  novel  mode  of  arranj^ing  the  develop- 

lental  phages  of  Entozoa,     Hia  plan  is  t-imple,  and  has  doubtless  certain 

Ivanta^^es,  but  we  dissent  from  it  dmply  on  the  principle  that  nil  bucIi 

methods  of  grouping  arc  valueless  in  so  far  aa  the  extension  of  philosophy 

concerned,  and  have  only  this  one  merit,  that  of  being  methodic.     Let  u«*, 

loweyer,  place  Dr.  Cobbold'a  echcme  briedy  before  our  renders,  and  allow 

lem  to  judge  for  themotlves.     It  is  proposed  by  the  author  to  call  each 

lucceseive  life-epoch  in  the  history  of  an  entozoan,  whether  it  be  **diatjnc- 

ire  or  indistinctive^  separable  or  inseparable,"  a  biotome.     Further,  when 

lete  are  more  than  one  of  8uch  biotomes,  be  distinpuisbes  them  by  the 

18  primary,  secondary,  tertiary,  &c.  Taking  Tania  serrata  osan  example, 

get  the  following  plan  : — 

Zoological  individual  {T.  genraia) 
a  Ovum  in  all  its  stages 
6  Six-hooked  larva  orpro-scolex 
c  Resting-larva  scolex  or  q/sticernts  pisi/or 

il  Sexually  immature  tape-worm  in  all  stages 
t-  Mature    tape-worm    colony,    strobile   or 

f  fcfegment,  free-joint,  or  proglottis  (Zobid) 
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IMmary  Biotome, 


Seooadiucy  Biotoili. 


Published  by  Ilardwicke. 
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reader  fhoiild  bo  ftble  to  *'  diagnose"*  a  species  by  the  Aid  of  the  mere  verbal 
description  given  by  the  author.  But  should  he  fail  to  do  this,  then  he  will 
find  A  royal  road  in  the  excellent  woodcuts  intercalated  in  the  text,  and 
Tf hich  '*  make  adsunmce  doubly  eure." 

Not  only  is  each  species  depicted  in  an  excellent  illustration,  but,  in 
many  case»,  eyen  rarietiea  are  figured.  In  point  of  typography  the  work 
leaves  nothing  to  be  desired*  In  codcIumiod,  we  can  only  say  that  if  any  of 
young  readers  desire  to  cuHirate  their  powei-a  of  olwervalion  by  the 

idy  of  a  moet  attractivo  and  easily  accosfiible  order  of  animals,  they  should 
\t  once  make  themfielves  familiar  with  Mr.  Newman's  handsome  and  accurate 
ireatide  on  the  British  Mo(h^. 


P 


THE  ANIMALS  OF  THE  BIBLE.* 

HO  does  not  wish  to  know  what  uoologists  think  anent  the  creatures 
mentioned  in  the  Bible  ?  Who  has  not  eoroe  doubt  as  to  whether 
the  translators  of  the  Bible  have — with  their  limited  kuowledtfe  of  zoology 
^ — ^correctly  interpreted  the  meaning  of  the  original !"      To  all  puch,  Mr. 

ood's  attractively-named  volume  will  furnish  a  fund  of  highly  instructive 
^d  interesting  matter.  The  plan  of  the  author  is  simple  enough,  and  it 
baa  been  carried  out  with  considerable  fidelity.  He  has  "searched  the 
Scriptures"  for  the  names  of  aninmln,  and  having  noted  the  different  pas- 
sages which  refer  to  these^Iio  hos^^uped  them  together  under  their  several 
earls,  and  has  then  given  a  popular  sketch  of  our  present  knowledge  of  the 

atures  in  question,  and  of  the  labours  of  those  who  have  compared  tho 
original  Biblical  name  with  the  name  of  the  animal  in  various  Eastern 
tongues.  The  order  he  ad«»pt^  is  the  zoological  one,  and  is  partly  expressed 
in  the  title,  in  which  he  Iflls  us  that  he  has  travelled  over  the  whole  series, 
"  firom  the  ape  lo  ibe  coi*aL" 

We  would  have  it  distinctly  understood  that  Mr»  Wood's  sketch  is  emi- 
nently a  popular  one.  It  in  many  cases  omits  important  details,  and,  in 
Bome  casesj  lays  down  what  would  appear  to  other  writers  very  question- 
able concluaions.  But  the  toifi  amwbie  of  the  work  is  ple^smg,  and,  indeed, 
good;  and  the  illustrations— mnny  of  them  psge  plates — are  tolerably 
faithful,  though  in  some  of  them  scientific  accuracy  ia  sacriticed  lo  artistic 
effect.  There  is  but  one  point  on  which  we  think  Mr.  Wood  must  be  taken 
to  task,  and  it  is  an  importnut  one.  51r.  "Wood,  as  he  hunestfy  enough 
admits,  ia  a  compiler  5  but  there  are  two  ways  of  compilings  and,  in  our 
judgment,  he  takes  the  iiTong  one.  One  plan  is  to  "  boil  down"  and  extract 
all  the  material  from  the  works  of  original  writers,  without  specific  acknow- 
ledgment ;  tlie  other  it*,  to  quote  in  each  case  the  authority  from  whom  the 
facts  are  borrowed.  We  regret  to  say  that  the  tirst  one  is  that  which  Mr. 
Wood  has  followed,  and  for  wbicb,  w©  think,  he  mui^t  be  severely  censured. 


•  "  Bible  Animals.  Being  a  Description  of  every  living  Creature  men- 
tioned in  the  Scriptures,  from  the  Ape  to  the  Coral."  By  the  Rev.  J.  G. 
Wood,  M.A.,  F.Z.S,     London  :  Ix>ngmans.   1869. 
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Wfi  eui  iMV^ryw^lt  that  h(«  Iioa  ti«o(l  hU  •  issors  judTdoa^lT  «ul  ««- 
sfKUfinirlT  in  «xknottiig  mnttcr  horn  the  wriUngv  or  Mr.  Trittnm  aad  Mr. 
lti)i)^hton  ;  but,  »a  fur  nn  wo  Imvtt  biM'n  aV4i9  to  Aoe,  lie  hum  not  girfla  t^Mt 
^onilotutMi  crtHlit  for  whut  h(*  hna  taken  from  them.  Thii  m  watt  npv>- 
h(iii«U)V>  Thiuic  who  know  wliAt  hm  Ix^eo  ncccimpliAhod  to  tiM  fidd  of 
IViblieiil  Boolugy  Aru  of  cotir»&  a  ware  I  hat  it  U  tbt^ee  tttttlKwa^  and  Boi  Mc^ 
WockI,  to  wUotii  Wtt  ftro  mUabt*  d  for  nny  cxiict  mformatloo  oo  tbe : 
Uiit  thi>  tboviwiniU  \vhr>  will  read  Mr.  Woi>d'«  volume,  and  who  will 
with  ploniturc  unci  proltt,  da  not  know  this ;  nnd  wit  nre  pMnined  (o  ■ 
Mr.  Wooti  1pavo«  ibcm  iu  iiAtAte  of  ignarance,  m  much  cAlrtiUtad  U%  eal 
bin  oxvn  n*)HitiUioii  (tiinoiig  l\ih  t'la.^^),  mt  it  is  to  do  a  Iju^tiog  ttyuvtict  te 
two  n!ilo  nnd  indopoudcnt  original  obsorvern. 


Tin:  MIDDLESEX  FLORA-* 

LOCAL  Fbr««  nre  undoubtedly  tweful,  but  we  feur  that  the  porpoAe  tb^ 
n»r\e  u  fwr  from  bc*fii"itiK  n  g'roat  proportion  to  the  Inbour  expended  in 
iboir  couipilntiou.  For  thii*  rciwon  it  Acems  to  \is  i*y  he  rogTt'tt*»d  that 
botaniNl»  like  Dr.  Triuii^ii  fihould  dovott)  their  energies  to  this  kind  of  work, 
mebkg  what  a  vaftt  aud  produL'tivo  iitdd  lies  before  them  in  pbvsiological 
ind  fuwil  botany.  It  i»,  1iowoT*^r,  with  the  book,  and  not  with  the  author, 
thai  we  haw  to  do,  and  we  are  lK>und  to  ndmit  that  The  Flora  of  Mtddh" 
aar  U  coe  of  the  tiio«t  romplrtc,  elaborate,  and  well  digejiied  lista  of  tbf 
|ilMita  of  A  Mnf^lo  county  u\cr  pubVulied,  Dr.  Trimen  and  Mr.  Dyer  hafe 
vfUleatl^  rvgunl^d  tho  pr(>parntitm  of  this  work  im  a  labour  of  love,  and  they 
luve  m»de  it  nnioat  pcrfc*it  thing  of  ita  kind.  Indeed,  iht*!^  is  no  aapert, 
direct  or  collator*!,  lU*  tho  Hubjocl  which  they  h»v«  left  unnoticed,  and  eo 
far  a«  PtianHV^fiinlft  And  the  fernis  are  couccniod,  nothing  could  be  bettec 
ihen  UiiA  rolutne.  Geology,  topogrtipby,  distribution,  cliinatology,  extine- 
tton  of  epeoiee,  biblitigtaphy,  synonyma,  and  oven  the  archosology  ol  Middle* 
•ax  pltnta^if  we  uiay  iiae  such  an  expr^Mision,  to  de8igDat«  the  atiidj  of  old 
tfefttitee  Aiid  H^S, — hare  been  couaidei'ed  by  the  authors.  The  intioduc- 
iion  deaU  with  such  geneml  features  of  the  c«^unty  of  Middleaex  m  the 
following :  position,  site,  sbape^  boundaries,  elevation  of  »urfac«t,  g«ologj, 
drainaf !»,  eoil.  wikhIs  hoolth^  rainfalli  temperature  ;  and  lastly,  with  the  plan 
of  divieiou  adopted  in  the  Ftwa,  The  county  of  Middlesex  has 
dlfided  by  the  authors  into  ttire%i  districts,  and  the  pnnciplt;  followed 
bien  lo  adboN  aa  much  m  poesible  to  the  natural  dndnagt*  by  the 
atfaauuv  9XA  henoe  tbo  divUiona  are  irregular  in  form.  But  thi9  inv; 
U,  aa  the  authort  point  out,  unimportant  CA>mpared  with  the  adv^ 
derived  from  a  purvly  natural  mtem,  which  is  divided  into  dlstricta  by  tbi 
ttsiitoiiee  of  water-aheds,  and  which  has  been  adopted  in  that  can 
|diilo«ophio  wodc»  Mr.  Wataou*s  CyhtU  Briimutitn.    The 

*  <*  Flora  of  Middlesex."  A  Topogniphical  and  Hlstorkd  AcoMml  of  the 
FlaQta  fbiiod  \a  the  County,  Ac  By  Htinrv  Trimen,  M.a  (I/iod.),  F.L.8., 
and  W.  T.  ThisUeton  Dvtir,  Ik  A.     London':  Haidwicke.    Id08. 
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lire  the  foUowiiig  in  Accordance  with  the  river^-biiins :  1.  Upper  Oolue ; 
wer   Colne ;   3.  Cran ;    4.  Upper  Brent ;    5,  Lower  Bront ;    0,  Lea ; 

7.  Metrapolitan.  Tlie  authors,  to  give  perfect  iiniforsuity  lo  thfir  aohems, 
even  put  down  the  loft-nninad  dblrict  as  '^draiued  hy  the  Fletil,  Wc5t- 
boume.  Wall  broolf/'  &c.,  but  we  fear  that  cvon  this  will  hflrdly  couvey  a 
tiafactory  idea  as  to  the  metropolitAii  di?^trict  h^m^  a  river-basin  or  series 
of  river-basing.  The  phin  of  the  Fiora  is  simple.  Tlie  orders  are  givcji  m 
in  Babin„^ton'8  Manual,  the  genua  following  as  a  sort  of  beading;  the 
speciea  then  follows  in  block-faced  type,  and  when  it  hm  a  gniiuine  verna- 
cuhir  name  this  is  ^dven  abo.  Then  comes  the  ayuouymy^  nttd  h»stly 
erencea  to  the  j)«g^  in  Wat*?on'8  Ci/hvlt,  and  in  Synie'a  Ent/iiih  liotiint^, 
here  the  plant's  distribution  is  statedt  and  where  it  is  figured.  In  tlio  last 
rag-faph  it  is  mentioned  whether  the  plant  is  very  common,  common,  rather 
rumoij,  rather  rar«,  rare,  or  vpry  rare.  The  VtsU  of  Cryptogamia,  with 
e  exception  of  the  ferna,  are  very  raeagre,  but  tlie  authora  did  not  purpoao 
deal  with  them  at  all,  and  have  merely  given  them  in  form  of  on  appeii- 
ix.  The  map,  which  ia  a  geological  one,  on  which  the  districts  nro  dis- 
iitctly  indicated,  u  of  g^>od  eiae.  The  index  ia  full,  and  tlio  list  of  correclions, 
e  are  plad  and  sorry  to  aay,  is  somewhat  extensive.  Altogether  the  Fhm 
eservea  the  highest  praine,  ami  we  hope  it  may  reward  its  authors  for  th« 
any  montha  of  work  it  has  given  them. 


CHEMICAL  AKlTHMETlC* 

STUDENTS  in  chemistry  who  go  up  for  examination  to  the  London 
University  are  too  often  painfully  aware  that  many  of  the  queKliona 
[involve  arithmetical  calculations.     Singuhirly  enough,  however,  exercise  in 
luch  calcnlntions  are  generally  onritted  from  our  beat   books  on  chemistry. 
it  has  beeu  Mr,  Woodward's  ftim  to  meet  llda  want,  and  we  think  he  has 
m  snccessful,     lie  has  issued  his  exercises  in  a  series  of  printed  cards 
iclosed  in  a  Bort  of  map-ca.^e.     We  question  the  wisdom  of  thi?,   f\s  the 
ibles  now  run  the  chance  of  being  torn  or  lost,  which  they  would  not  do 
if  in  book  form.     On  the   other  hand,  it   mufct  bo  admitted  thiit  in  the 
preaent  form  they  are  very  handy  and  portable  for  the  fltudent.     The  exer- 
dfiM  are  ten  in  number,  and  relate  to  the  following  subjects,  the  importance 
lOf  which  will   be  at  once  seen  by  the  industrious  student : — The   metric 
ratem ;  thermometer  scales  and  pressure  of  gases ;  specific  gravity ;  per- 
itage  composition  of  a  body  deduced  from  its  formula  j  empirical  formula 
luced  from  percentage  composition  ;  quantity  of  material   j'e<[uired   to 
ield  a  given  weight  for  substance  ;  estimation  of  volume  in  certain  decom- 
isitiona ;  combination  and  decomposition  of  ga:*ca  or  bodies  in  gaseous 
rm  ;  the  crith  and  its  uses,  and  thermal  units :  and  lastly,  specific,  atomic 
id  latent  heat.     AVe  do  not  hesitat«  to  say  that  every  student  of  chenustry, 
rhether  purely  acientitic  or  medical,  should  purchase  these  tables,  and 


•  **  Arithmeticftl  Exercises  for  Chemical  Students."  By  C.  J.Woodward, 
I.  Se,    London:  Simpkin  and  Marshall.     1869. 
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with  the  Rtagos  of  insect  development^  and  tlius  we  hare  foiir  different  sec- 
tions in  the  work,  c:'>iTef!ponding  respectively  to  the  eg-g,  larvft,  chrjsalisi 
and  imago.  Under  these  beada  there  ia  nothing  left  untold  which  could  he 
fl&id;  and  as  Dr.  ICnagj^s  is  not  &  compiler,  but  simply  an  entomologist  who 
writea  his  experiences,  everything  he  &ttys  ia  worthy  of  attention.  In  this 
little  volume  the  butterfly  hunter  will  find  all  hid  difficulties  smoothed  over ; 

Eie  wisliea  to  know  how^  where^  when  t«)  observe,  capture,  rear,  batch, 
e,  and  feed  insects,  he  can  have  no  better  guide  thiiu  Dr.  Knaggs, 


IRON   BRIDGES. 


IE  feature  which  characterises  the  architecture  of  the  present  age  ia  the 
extensive  employment  of  irou  in  nearly  all  slnictures.  It  haa  com- 
pletely taken  the  place  of  timber,  and  with  the  best  result**,  and  in  many 
cnaes  is  used  as  a  suhatitut©  for  stone  and  bii<k.  But  the  use  of  iron  has  in- 
volved the  necessity  for  skilled  calculation  of  its  i«tretigtli,  its  power  to  resist 
strains,  its  elasticity,  and  so  forth,  such  as  the  older  architects  never  dreamed 
of-  It  is  of  the  utmost  moment  thnt  these  points  should  be  thoroughly 
derstood,  and  it  is  satisfactory  to  find  that  so  excellt-nt  an  authority  as 
.  Unwin  has  published  a  clear  and  tolernbly  wmple  hook  for  the  use  of 
©chanical  engineers  who  have  to  deftl  with  ir^m  *tructure«.  It  is  one  uf  the 
tera  of  this  work  tliitt  it  explains  the  graphic  method— now  so  general 
other  branches  of  science — for  the  determination  of  data  for  estimating 
pressure  and  oscillation  of  iron  structures,  such  as  bridges. 


SCIENTIFIC  AGRICULTURE.t 

^IWj,  first  volume  of  this  work,  published  a  couple  «jf  years  ago,  was  chiefly 
if  not  wholly  written  by  the  principal  of  the  Cirencester  Agricultural 
>I1ege.  The  present  Tolume  compri^a  a  series  of  essays,  some  seientijic 
id  some  politico-economical,  and  by  various  writers.  Among  the  more  im- 
portant chapters  are  those  on  experiments  on  wheat,  grass,  and  barley,  by 
Professor  Wrightson,on  the  absorptive  powers  of  soils  by  Mr.  R.  Warington, 
and  on  the  distribution  of  trib^u^c  phosphate  of  lime,  by  Professor  Thisileton 
Dyer. 


n=": 


"  Wrought-iron  Bridges  and  Roofs.    Lectures  delivered  at  the  Royal 
gineer  f^tttablishment,    Chatham/'   Bj  W,    Cawthome  Unwin,  B.  Sc. 
London:  Spon,  im). 

t  "  Practice  with  Science/'  vol.  ii,     Longmans.    1860, 
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ASTRONOMICAL  TABLES.' 


GENERAL  SIIOKTKEDE'S  talWeDable  tlie  BMrnon  U>  find  the  AdnuiUi 
at  sea  bj  meuia  of  the  hour  angle,  in  all  DATigable  latitudes  at  9Jvrj 
two  degrees  of  decllnatioD  between  the  limits  of  the  zodiac^  -vrheneTcr  a&j 
of  the  heavenly  bodiei;  is  observed  at  a  convenient  distance  from  the  leaiih. 
Nnvigntors  will  tind  the^^e  tables  ecooomiae  time  materiftllj.  AatraDomco 
will  alio,  we  thinlt,  tind  them  useful. 

The  author  of  **  Mow  to  Kei'p  the  Clock  Hight  "  shows  us  tbo diBadTintagci 
of  the  eextnnt  method  and  the  expense  of  gnxnl  tmu^t  in^trumeotfl,  and  la^j 
the  errors  of  the  "meridian  lines§,"  '^dipleidoscopes/*  &c.,  due  to  the  sous 
action  on  the  pillars,  &c.,  to  which  thej  are  attached.  He  tben  deecribea 
his  own  method  by  obsen'ationa  of  the  fixed  st;ir«,  and  gives  nn  ftcooimt  of 
a  piUar  whicb  la  not  likely  to  be  affected  by  tbe  ecim.  Ai 
will  bo  interested  in  tzying  th%  exparinent. 


THE  FERTILIZATION  OF  ORCHIDat 

TIILS  is  a  reprint  of  a  mo«t  important  paper  published  by  Mi.  Darwin  tii 
the  Atmait  of  Natural  Hidary  for  last  month  (September).  The  pspv 
ia  a  translation  of  a  seriea  of  notes  prepared  by  Mr.  Darwin  for  a  French 
edition  of  hi^  work  on  the  Feiiiiixaiwn  nf  OrchiiU.  It  coatains,  on  the  ooa 
band,  corrections  of  some  aeriouA  errors  into  which  the  author  had  ialliuif 
and,  on  the  other  hand,  coudrmations  of  many  of  hid  atatementa.  It  •!«> 
contains  new  facta  of  interest  from  the  author's  observatloDS|  and  thooe  of 
other  ob^^Tvers.  We  have  not  space  to  abstract  the  paper,  having  only 
received  it  a  few  days  hefore  "  going  to  press, '^  but  we  heartily  commeiul 
it  to  the  fttteutioD  of  all  philosophic  botanists. 


Nainrai  UiMory  TranmHion*  of  NoHkumherhnd  mtd  Durham.  Viui  I. 
Vol.  IIL  Here  is  a  thick  honest-looking  8vo.  volura»>,  in  cloee  trpe,  and 
with  first-claes  plates  It  indicates  part  of  a  years  work  done  up  in  the 
North,  and  it  is,  Hkt?  all  its  predecessors,  full  of  able  memoirs,  which  taka 
equid  rank  with  those  of  the  Linueun  and  other  societies.  The  Rev.  R,  F. 
Whneler  contributes  the  opening-  and  the  final  papera,  the  one  being  a  long 
report  of  the  meteorology  of  18»»7,  and  the  other  a  similar  record  for  If^. 
The  three  most  valuable  articles  are  those  (two)  bv  Messn^.  Hancock  «nd 


♦  *' Azimnth  and  Hour  Angle  for  liRtitude  and  Deelination."  By  Miuar- 
Genfrnl  Sbortrede,  F.U.A.JS.    London  :   Strnban.  ISCAK 

**  How  to  Keep  the  Clock  Riffht  by  observntions  of  the  Fixed  Stars  with  • 
small  fixed  Telescope"     liy  T.  Warner.     Williams  and  Xorgate  :  ISHl). 

t  '*  Notes  on  the  Fertilization  of  Orchid«."  By  Charles  Darwin,  M.A^ 
F.R.S,     Reprinted    frooi   the   ♦^Anoala  of  Natural   History/*    SeptembeTi 
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AttheVy  on  varioas  species  of  Ctenodus.  mod  als^D  on  the  remains  of  reptiles 
and  fishes  from  the  duiles  of  the  Northumberland  coal  field «  and  a  paper  by 
Mr.  G.  S.  Brady,  on  the  Crustacean  fauna  of  the  salt  mar^>hes3  of  Northum- 
berland and  Durham.  These  are  all  l^rigihy  memoirs,  of  great  value  as  con- 
tributions to  science. 

Geological  Fragments.  Br  John  Bolton.  London :  WTi'ttaker.  1809.  A 
not  uninteresting  sketch  of  rambler  anoa-jr  the  rocks  of  Fumess  and 
Cartmel,  displaying'  careful  ofaserration  of  local  geology  devoid  of  any 
feature  of  originality,  and  containing  a  few  reiy  rough  sketches  of  Actino- 
crinis.  It  is  a  sort  of  book  never  much  read,  and  out  oi  which  publishers 
seldom  realise  fortune!)^ 

The  True  Theory  c/  the  Earth,  By  Kesearch.  Edinburgh :  Bell  and 
Bradfute.  This  work  reminds  u>  of  a  cUss  whose  authors  delight  so  in 
quoting  Scripture  that  we  at  once  call  to  mind  that  elderly  lady  who  re- 
ceived so  mock  eonaolatioo  from  the  constaat  repetition  of  the  word  Meso- 
potamia. It  is  a  book  ntteriy  beyond  oar  proviace.  We  can't  oiiderstaiid 
it;  and  if  we  did  we  couldn't  review  it  in  these  pages. 

A  new  Intiatdaneom$  mi  Coilodiaii  Ph>ce«L  By  Tkonaa  Sutton,  B.A 
London :  Green,  IdOO.  The  aothor,  who  was  formerly  leetnier  at  King's 
College,  deacribes  a  new  process  deserving  the  attention  of  pbotographen. 
The  principle  on  which  it  depends  consists  in  banishing  free  aeid  altogethar 
from  the  process.  The  odlodion  used  is  neutral,  the  nitzate  bath  is  neutnl^ 
and  the  sensitive  film  and  the  development  are  alkaline. 

ABolAiom  of  Piatemls,  Trfingmms,  1809.  This  is  a  reprint  of  the  principal 
speeches  made  during  the  past  six  months  on  this  subject. 

Facts  coneermmg  the  8im  is  a  repint  from  the  Bivertide  Magaatm  (Ameri- 
can) for  August  Its  illastrations  are  somewhat  sensational,  and  relate  to 
the  August  eclipse  seen  in 
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ASTRONOMY. 

fJ^IIE  Eclipse  of  Aufffi4  7, — The  succeesful  obfcrvntioti  of  Ulu  gnmt 
eclipse  by  the  Americftn  Astronomers  is  undoubtinily  the  most  impc 
aftronomioAl  event  of  the  past  quarter.    The  study  of  BolAr'phyuca  hiis  re- 
cently made  such  rapid  progress,  and  (iu;ts  of  Fucb  importance  bare  oom«  to 
light,  that  greater  attention  is  attracted  tovrards  edipse-obscrrationA  thjia 
at  any  former  epoch.     The  circuraatanoes  of  the  Jrecent) eclipse  were  rf  ♦^ 
mo6t  favourable  character.     The  moon*8  shadow  lmvet«ed  the  United  ."■ 
along-  a  course  which  brought  the  line  of  central  eclipse  close  by  n./ui- 

the  moat  important  observatoriea.     Then  the  weather  waa  all  that iM  K 

desired,  so  that  not  one  of  the  observing^  partie«j  so  far  as  is  yet  kn  ^n.  1  -•. 
any  part  of  the  totality.  Again,  the  {ecuHaritiefi  on  which  tli.  Li.-krr  v 
during  totality  depends  were  all,  it  would  seem/in  favour  of  the  -  l^^r^rv 
Few  circumatancea  are  more  perplexing  than  the  ditfeTent  degree*  n  d  uk- 
neaa  obserred  during  total  eclipses  of  the  aun.  In^^India,  during  the  grext 
eclipse  of  last  year,  though  the  sun  waa  hidden'^for  nearly  stereo  minui4«r 
the  darkness  was  by  no  means  striking ;  whereas  in  America  this  ve*t, 
although  the  totality  lasted  scarcely  four  minutes,  the  obscuratioo  was  veej 
remarkable  indeed.  The  discovery  by  Professor  Winlock  that  the  pp«ctniai 
of  a  prominence  which  was  Tisible  during  the  eclipi»?  contained  no  lees  Chan 
eleven  bright  lines,  is  perhaps  the  mcist  interesting  result  of  the  eclipse  ob- 
aervations.  It  shows  that  whatever  the  promLoetices  may  be^  thej  are  not 
simple  hydrogen  flames.  It  ia  to  be  hoped  that  our  spectroscopista  m^ 
able  to  detect  these  lines^  and  so  to  learn  whnt  substances  are  pre-seni  in 
va«t  tongues  of  flame  which  spring  from  the  solar  photosphere. 

Search  for  Intra- ^fc1•cHrial  -PfcwM^.^The  observera  of  the  eclipse  of 
August  7  searched  in  the  sun's  neighbourhood  for  the  planet  Vulcan  whidi 
Lescarbnult  is  supposed  to  have  discovered.  If  such  a  planet  as  thia  ttAlIy 
exist  in  the  sun's  neighbourhood,  it  should  be  a  very  conspicuoua  obj 
during  a  total  eclipse  (unleas*  of  course,  it  happened  txt  be  In  or  near 
of  ilJ4  conjunctions).  The  extreme  brilliancy  of  its  illumination  would 
than  make  up  for  its  great  distance,  even  a«aiming(it  to  be  in  that  p 
orbit  where  it  would  be  further  from  us  than  [Mercury  or  ^•enus  a 
elongations.  Xo  sign  of  Vulcan  or  of  any  of  its  su]iposed^ellow^<plan 
detected  during  the  recent  eclipse^  however;  and* thus  for  the  prcacot 
theory  tbat  there  are  planets  within  the  orbit  of  Mercury  remaitti 
abeyance. 


not 
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™^  Jleat  /r^mlmmom, — Few  queslioDS  have  been  dijcussed  more  closely 
than  that  of  tlie  heat  we  derive  frooi  the  moon.  As  the  moon  sends  iia 
much  light,  it  seemed  likely  that  she  senda  us  also  much  heat,  But  the 
major  part  of  the  heat  seut  towards  the  earth  being  what  is  called  obscure 
heat,  it  remained  doubtful  whulber  our  atmoaphere  may  not  wholly  or  all 
but  wholly  inlercept  the  Itmar  beat-rays.  All  the  experiments  made  by 
Be  Sauseure,  Jlellom,  and  others,  seemed  to  suggest  this  view.  Recently, 
bowever,  the  powers  of  the  Kosse  telescope  have  been  applied  to  the  search 
for  lunar  heat.  The  moon's  heat-raya  were  colLit^ju  on  the  fa-^e  of  a  deli- 
cate thermopile,  and  the  indications  of  the  instrument  pointed  conclusively 
to  the  presence  of  heat.  The  experiment  was  bo  carefully  conducted  that 
no  further  doubt  CJin  exist  as  to  the  fact  that  we  receive  a  certain  supply  of 
heat  from  the  moon.  Lord  Rosse  couipared  the  heat  thus  received  with 
heat  derived  from  certain  terrestiial  sources  j  and  ho  came  to  the  conclusion 
that  the  heat  of  the  mcon's  surface  cannot  be  much  leas  than  t'jOO'^  Fahren- 
heit. When  we  remimber  tbiit  the  surface  of  the  moon  ia  exposed  for 
fourteen  days  in  succession  to  the  suns  action,  and  that  there  is  no  atmo- 
sphere to  partially  ward  olT  the  aolor  rays,  we  can  understand  that  inlenflc 
beat  should  prevail  on  the  moon's  surface  ;  and  Sir  J,  llerschel  long^  since 
pointed  out  that  we  cannot  ascrihe  to  the  moon's  aurface  at  the  tLme  of  full 
moon  a  less  beat  than  that  of  boiling  water. 

Dr.  Tt/nduif«  Thiory  of  Comi-tfi. — Dr.  Tyndall  baa  given  a  full  account  of 
his  views  respecting  comets,  lie  supposes  the  atmosphere  of  a  comet  to 
extend  to  an  enormous  distance  on  every  side  of  the  bead,  and  that  the  in- 
terception of  the  solar  heat- rays  by  the  head  leads  to  the  prevalence  of  the 
actinic  rays  io  the  part  screened  by  the  head.  Thus  there  results  the 
formation  of  the  same  sort  of  cloud — an  actinic  elouJ,  be  CJills  it — which  is 
formed  in  Dr.  Tyndali's  well-known  experiments,  Aa  the  formation  of  thia 
clond-tail  is  not  instantaneous,  but  may  proceed  with  aoy  degree  of  velocity 
(according  to  the  structure  of  the  comelic  atmosphere),  and  as  the  destruc- 
tion of  the  old  cloud-tails  when  they  come  into  the  presence  of  the  sobur 
beat-rays,  may  also  proceed  with  an^*  degree  of  velocity,  the  curved  appear- 
ance of  comets'  tails  is  sati^factoriliy  accounted  for.  Jh\  Tjndalla  theory  is 
not  without  difficulties,  however;  and,  a*  Mr.  Hugging  has  remarked  of 
Benedict  Prevofs  somewhat  similar  tbeory,  it  is  **  obviously  inconaislent 
with  the  obiserved  appearancea  and  forms  of  the  tail^,  and  ei*peciidly  with 
the  rays  which  are  frequeutly  projected  iu  a  dii-ection  difl'ertnt  from  that  of 
the  tail,  with  the  absence  of  tail  immediately  behind  the  head,  and  with  the 

■different  degrees  of  brij^'-htDess  of  tlie  side:*  of  the  tail.'* 
P  Photof/rapht  of  the  Approuchmy  Transit  if  Vmus. — ^W©  have  already 
mentioned  that  De  la  Rue  advocates  the  application  of  photography  to  the 
transits  of  1874  and  1882.  Mfljor  Tennant  baa  made  ieveral  important 
BUggefltlons  as  to  this  mode  of  utilising  the  transit  It  would  obviously  bo 
an  immense  advantage  if  the  difficulties  of  ordinary  ohservation  of  Venus  in 
transit  coidd  be  got  over  by  photographic  skill.  It  may  be  found  that  we 
ftre  to  look  to  photography  for  the  best  determination  of  the  fundamental 
element  of  astronnmy— the  suu'a  distance.  Many  points  of  difficulty  seem 
to  be  mastered  in  theory  by  the  application  of  photography.  We  know  that 
Halley'a  method  of  utilii^ing  a  trandt  substitutes  a  time-measurement  of  t 
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Xmrmi^hf  Venn*  Cortlw  d«tenniaftiiapr-.<iui|  oTUivmaI  le^i£ 
fbil  chcrt—lmt  flT  tiwfrnatoit  a^pitkiek  of  \muB  to  tU  «iii'#  oestn.  Aii 
tbAMuonfor  the  dsati^  i^  nt.vj..n8.  If  wi  oliirrT«r  w«fe*«aioaiioi^ 
tertQin'^  bow  ocAf  Vmti*  I  tlv  strafe  oentrm^  m  atea  fko  aaiftei 

or  «oulbeni  Hlatini^  ht  \i<  u.u  m       '  a  atmilier  of  ^ffltffit^    li 

factf  A  Vfn^  Mliglit  ounstdemtiun  of  >  t  Abowb  iluil  Um  ■lifUMHirnJ 

dfiuraififttioo  of  IIm  distanoe  wouia  l>(:<  {jnurticAllj  T«Jttiilis«i,  Bat  ik 
pliolofri»|i(uir  can  »l  on«»  »eciiif>  a  piciurv  uf  the  «im  %iili  Vaoitt  on  Ui  4v 
■t  tlif  momeDt  of  efctuiiMic-ii  mnirBat  Approadi,  hwidft  •»r<^rml  p^^^HjcnA 
tsken  (Rt  gLort  intervals)  befoTe  and  aTler  that  moBMDt,  hkI 
tion  uf  thoie  photAQrmph§  afu-rwanJe  hy  im  aairDDoncr  in 
thi*  ampk  applianct^a  of  dividc-ra  and  prolractots,  will  IfeU 
could  be  learoed  fnim  truAtworth?  niicrometncal 
measarvments  poMiblew 

There  are,  however,  it  mufit  be  adaittted,  difBeultiM  c/ 
b  the  iqiplicatiou  of  tlik  uietbad     i'be  nptical  t^midmaitimm  iavfih«d  a» 
of  thenaelret  ^uflident  to  r«<B«i^r  f Iim  ifit<^retatac«  iif  i^e  nbuli^wiidn  « 
tnflttrr  of  coneid^rabl**  €f  a,  agwA^  |]ie 

tinder  the  ipccial  cireittnfltaaoea  ot'  aoeh  pbotognpiue  work  aa  w«  4i«  ac»> 
eidering  than  uink'r  any  '^f  the  ordinary  pmeoma, 

Ai  Mnjor  Tennatit  rcmarke^  the  probable  Tjdue  af  photo^raiilbic  fisoQi^ 
the  trannit  ig  very  grr^nt,  but  eNidtirtict*  ba^  still  to  be  addiMod  om  tho 
before  lh<»  method  can  be  umvacrrcMlly  trueted. 

It  iiiAY  be  remarked  thnt  if  it  ih  Lnti'Ddtnl  to  Mf^ilj  p^tOf^XBpby  io  11* 
appntnchini!;  tmuf^it,  tht?  places  bi\»t  ftuiUrd  tor  the  pcii|WM  wooki  lio 
firatti  thotu*  AvnilAblo  for  either  IJMllt^yV  method  or  Ddiale'a,     Wohttaw 
for  the  fon»<*r  luothod  plnc*'^  ntii»t  be  choeeo  when  llw  whola  touMift 
Tisiblt*,  And  where,  stibjt'ct  to  this  o<mdition,  (he  dinplf  ijimiL  c£Vfmtd% 
chord  of  traufitt  may  be  grpAtefit  itther  north warda  or aoBtbwmida.    Far  Jkn 
photogTAphic  method,  the  latter  point  alono  oeod  be  ■fetmd«d  toy  sod  iIm 
compHciitiou,  arltan^  fhim  the  u*^'««pity  of  oooaidtfing  tlio  varlh'a 
U  for  the  ma-^t  part  grot  rid  of.     I)eli<il<?'«  method  teally  involtta  tho 
tnination  of  V«*niM's  di*pltif(?m^nt  at  rij^h         '  \im\i 

or  egrcssr  tJ*is  divpkceiuect  beiii^  dtjc-  tu  «^>lMarf«a  wh» 

observe  either  (i)  aec«rlt?rftt<*d  mid  reiut  ooelonliil  mi 

retarded  <'g"rew.     Now  nothing  won W  i  i  j  phot^iin^ 

Bttttions  Df^ftr  thoee  regions  suitable  fur  the  appheaticm  of  f  l^ji^'t  mtfthof 
bf cause  the  very  object  of  Deliale'a  method  ia  the  #(icunt]|r  of  noxv-niiottl- 
taneoua  obAerration^.  while  the  perfection  of  the  photoffniphlc  mvihodcwi- 
aiata  in  the  couprison  of  ttiiuultAiieous  obiormtioiu  mada  in  ofipoatt«  parti 
of  thi*  cRfth'i^  surfnce. 

Mr,  Ifittd'it  ElmtmU  of  the  Trtmnt  of  Vtntts  ut  1874.-*^oino  omMJM  waa 

oocaaioiied  by  tJto  rtrcumslnnee  that  M.  I^iiitvux  had  dadocod  diflhinM  ]»• 

wits  thaa  Mr.  Hind  fnan  Ijert^mera  tables  of  the  aim  and  V«»oiit.    Mr, 

tjCnd,  havini:  little  fwth  in  Iho  t'fficftcy  of  a  m-exaniEnatfoD  of  liia  owa  cal- 

jeulations  by  hlTM*rlf.  pluowl  tho  maeter  in  ibe  hand*  of  Mr,  noumrr^  liia 

»0tant  lit  Mt  Bifhop**  oWrvai^ry,  a  rerr  ablo  and  acqte  coffipiTter.     Tba 

il(«  of  Mr,  nifoinitt'ii  calcolatioiu  accord  ao  dn^elj  with  tboaa  tJbmif 
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kubHshed  by  yii.  Hind  as  to  leftve  no  doubt  that  M,  Pni^eux  hw  ttHlen 
intu  Bome  error  in  the  courso  of  his  calculations.  Mr.  Hind 'a  elements  far 
temal  and  iBternal  contact  at  ingress  dift'er  only  14  e.  Rud  27  8.  respectively 
>ni  Mr.  Plummer's  values ;  while  the  eU-raents  for  cxternttl  and  internal 
contact  at  egresa  differ  only  3  a.  and  Is.  resp©etivc?ly.  As  Mr.  Hind  remarks, 
**  these  difierences  for  such  a  phenomenon  are  insij^mificant ;  tht*  possible 
erron  of  any  predictions  of  the  times  of  contact  niii»t  be  very  ranch 
larger."  The  rti^^ult  is  fortunate  for  those  astroDomer*  who  hud  taken 
Mr,  Hind's  elements  sa  the  foundation  for  inquiries  into  the  circnmatancea 
of  the  approaching  transits;  though  yery  little  doubt  was  felt  that 
the  difference  between  Mr.  Hind  and  M.  Piiiseux  would  be  settled  oa  it 
baa  been. 

M€tp9  of  the  Tratml  of  Vmus  in  1874 — Mr,  ProctofB  mups  of  the  transit 
are  published  in  the  recently  iissued  number  of  the  monthly  notices.  He 
claims  for  I  hem  that  they  indicate  in  a  trustworthy  manner  all  the  circnm- 
atancea  of  the  cMjmiag  trausit.  "  They  were  constructed/'  he  ivmarks^ 
"  with  every  precaution  Uj  iusiire  accuracy-  The  inttrwction  of  longitude- 
linee  nod  latitude  parallels  to  every  lO''  were  separately  constructed  for  by 
a  dottUe  process,  and  in  ali  critical  cases  further  tnsts  w^'re  applied.  In  all^ 
tlid  ooDstruetioii  of  the  maps  involved  upwaxdd  of  3^000  n»easurement«.** 
Mr.  Proctor  may  cougrHlulale  himtself  that  he  had  selected  Mr.  Hind's  ide^ 
nieuts  of  the  transit  on  wbieli  ti»  base  hi^^  coustnietions  in  prefereiice  to  M, 
Puiaeux's  ;  for  had  he  selected  the  latter  tlie  greater  part  of  his  work  wmild 
hav«  befjin  thrown  away,  so  iar  as  that  rigid  accurucy  at  which  he  aimed 
WM  in  question. 

MroWHing's  JSim-  Spedroteope, — Mr.  Browning  has  devised  a  retj  simple, 
[  afficaont,  and  economical  spectrooaopo  for  astronomical  Nrork.  It  is  better 
^^idapted  for  use  with  telescopes  of  moderate  aperture  than  any  other  con- 
^H^vance  hitherto  proposed.  It  will  enable  the  observer  to  compare  the  lines 
^Hi  tite  stellar  spectra  with  the  spectra  of  gasei*  and  metals.  One  of  the  principal 
^■bftteres  of  the  spectroscope  u  its  extraordinary  lighlne^s.  It  weighs  only 
^^  about  seven  ounces,  oi-  leas  by  far  than  an  orUiunry  micrometer,  so  that  the 
biilanoe  of  a  telescope  will  scarcely  be  at  all  alTected  by  the  addition  of  the 
apeclroscope. 

Jke  Nocefnber  Mettw«. — There  is  eonaidemble  doubt  as  to  the  natux«  of 
the  display  of  November  shootiug-ntai-s  to  be  looked  for  this  year,     I^ast 
^_Mar^  contrary  to  the  expectation  of  astronomers^  the  shower  was  well  seen 
^Kk  England.    It  was  seen  idso  in  the  United  States  and  at  Ci^e  Town. 
^^Bb«refore,  it  is  perfectly  clear  that  the  portion  of  the  meteoric  system  pasaod 
^■Nirough  by  the  earth  lai^t  year  wns  very  much  wider  than  the  parts  tim- 
^^verscd  in  1B<30  and  lH»j7.     It  yeems  liltely  that  the  p«irt  traversiHi  this  year 
will  be  even  wider,  and  therefore  if  the  weather  is  fine  we  can  scarcely  fail 
to  have  a  shower.     Whether,  however*  the  shower  will  l)e  a  very  briUiant 
one  in  much  more  open  to  cjuestion.    The  proUibility  in  thiit  it  will  not  be, 
aa  all  former  experience  points  to  the  conclusion  that  the  real  maximum  of 
GOuddnjeation  was  passed  hy  the  ^\rth  in  lK(kj.     However,  it  is  certain  that 
I      ibave  is  great  irregularit}'  in  the  structure  of  the  meteor-systenif  and  there- 
fore it  IB  not  at  nil  impossible  that  during  the  morning  of  November  14 
seit  there  may  occur  at  intervals  several  well-maiked  showers,  each  lasting 
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but  a  short  time.     It  will  be  uaelesa  to  watch  much  before  midnight  (o£j 
November  Ui-M). 

The  Sun  ^^,— The  sun's  eurfuce  hna  continued  to  be  mocb  disturbed 
during  the  past  three  months,     Ilia  as  yet  uncertain  whether  the  niAiimumj 
of  disturbance  has  l>een  nttiuned.    Several  of  the  spots  which  liave  rcconll] 
appeared  have  been  of  sorprisingr  dimeni'ioii:^,  and  it  seeins  iikel?  that  fo 
several  months  to  eome  the  telescopist  will  find  the  fltin  a  roost  in! 
object  for  observation. 

The  J%w«?^.— Jupiter  is  the  only  pkaet  which  wiU  be  weli  pbced  for 
obsen'ation  during  the  next  quarter. 


BOTANY. 

A  netely-inttoduced  Fern  hi\»  been  described  by  Dr.  Maxwell  T.  ^ 
in  the  Gardtnicrs^  Chronicle  (Sept.  11),  under  the  name  of  Davallia  M> 
Dr.  Mivgtcrs  describes*  it  as  being  a  vt'ry  heautiful  plant,  and  the  fi|{iir«  ht 
gives  is  that  of  a  frund  of  extreme  delicacy.  The  plaut  ia  a  native  of 
Borneo,  whence  it  was  introduced  by  Mr.  Ijobb  to  the  collection  of  MeiiT^ 
Veitcli  and  Sons,  by  whom  it  has  been  exhibited  during  the  paat  feanon^aiid 
who  have  received  for  it  the  award  of  a  Firat-claas  Certificate.  Dr.  M««te» 
states  that  he  has  spetimena  of  what  appears  to  he  the  same  fern  gathcwl 
in  the  New  Hebrides  by  McGilHvray,  The  rhizome,  which  is  oa  stout 
as  one's  little  finger,  is  of  a  lew  rapidly  elongating  habit  than  in  mauy 
other  Davallias,  and  appears  to  prefer  to  prow  half  embedded  in  the  «il; 
it  is  clothed  with  narrow  lanceohite  dark -brown  scalea^  which  are  aoi 
what  toothed  at  the  margin.  The  stipes  is  about  the  thickness  of  a  sto 
straw,  from  a  foot  to  a  foot  and  a  half  long,  quite  smooth  and  pale-Ci.^lon 
as  are  also  the  somewhat  slender  nacLides.  The  fronds,  indej»endenO; 
of  the  stipite.^,  art)  from  2  to  S  feet  long^  and  from  1  to  2  feet  wide  U 
the  base,  triangular  and  pointed,  of  a  graceful  archiof?  habit  of  grow 
and  moiit  elegantly  cut  into  a  multitude  of  email  blunt  oblique 
ferous  eegmente.  Their  colour  is  a  pale  green,  and  they  are  very  remar 
for  the  dotted  appearance  presented  by  the  upper  surface  from  the  p: 
nence  of  the  sorL  The  t^bliquely  ovate  pinnules  (secondary)  are  about  la 
inch  long-  or  rather  more,  the  piimulets  (tertiary  pinnules)  from  a  qoartcrto 
half  an  inch  long.  The  sori  have  the  elongate  cup-shaped  form  of  thn#e  of 
the  tnie  Davallifts,  but,  apparcDtly  on  account  of  the  bulging  in  the  n; 
surface,  the  indusium  is  almost  flat.  It  should  be  added  that  the  plast 
quite  different  from  the  D.  Moorei  of  Hooker. 

Digtribtdum  of  the  Tabhf  Mountain  Pine  {Pima  pimgens)  in  Atnerica, — 8^ 
much  discrepancy  of  opinion  exists  in  regard  to  the  distribution  of  tlua  phut 
tlmt  Mr.  J.  T.  liothrock  gives  a  note  embodying  his  own  erperienee  Ott  d* 
subject  in  the  Americati  Xatwnlid  for  August.     Michaux  anticipal 
it  would  be  the  lirst  of  Anieiican  trees  to  become  extinct,  because  i 
were  so  narrow  and  its  habitat  so  easy  of  access,  and  so  frequently 
over  by  fire.     Nuttiill  states  *'itfi  range  is  m  wide  that  we  have  no  reaaon 
fear  its  extirpation."    Chapman  finds  it  on  the  •*  mountains,  nunelj  w«at  of 
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je^  Georgia  to  Nor..h  CarolinB,  mid  northward."  In  1859 
Gray  limited  it  to  *'  Blue  Ridge,  Virginia,  west  of  Clmrlottesvilk,  and  aouth- 
ward/'  In  18G3,  he  fidda,  on  the  ftotliority  of  I'rnf.  Porter,  "  the  mounUiins 
of  Pennsylvania,  &c/*  In  18(37  the  wfime  author  gires  a  new  locality  near 
Readingr,  Pa.,  which  wns  discovered  by  Thomas  Meeban.  Unless  the  above 
statement  of  Prof.  Porter  be  taken  in  a  pretty  wide  light,  we  have  in  none 
of  these  limits  assigned  anything  like  an  indication  aa  to  how  common  the 
tree  is  in  Pennsylvania.  Thus  far,  saya  Mr.  Rothrock,  "I  have  found  it 
ran^ng  frora  the  banks  of  the  Juniata  Kiver,  in  Mission  County,  Pa.,  to 
Ptinn'3  ValleVr  ii  Centre  Countj%  Pa.  In  the  latter  place  it  is  extii?mely 
common,  and  often  forma  the  largest  portion  of  the  woods.  The  trees,  too, 
attain  a  height  of  fifty  and,  perhaps  I  may  add,  not  Heldom  sixty  feet." 

Variatioti  in  Sftrracenia.—An  American  botanist  has  observed  aome  in- 
teresting varieties  of  colour  in  this  plant.  The  deep  purple  in  some  of  these 
specimens  was  entirely  ab&ent,  tlie  scape  eepak  and  stigma  were  of  a  light 
apple  green,  and  the  petals  were  of  a  pale  yellow. 

^Examiner  in  Boiatuf  at  Camhridf^c, — We  have  much  pleasure  in  stating 
that  during  the  past  quarter  the  examinership  in  botany  for  the  Natural 
Science  Tripos  hns  been  given  to  Dr.  J.  D.  Hooker,  F.R.S. 

The  Boyal  Botanic  Society  of  London^^Some  time  since  this  Society  wia 
alleged  by  one  of  our  contemporaries  to  have  more  regard  for  funds  than  for 
science.  Its  annua]  report  recently  puhlif*he(l  is  evidently  a  piece  Jitst^cutive, 
It  states  that  during  the  seaaon  free  oitlers  of  admission  to  the  gardens  for 
atud^'  have  been  gi-anted  to  200  students  and  artists,  and  10,t5t53  specimeua 
of  plants  have  been  given  to  prnfe^^eors  and  lecturers  at  the  principal  hos- 
pitals, schoola  of  art  and  medicine.  The  maintenance  of  the  portion  of  the 
garden  devoted  to  cducntional  purposes  is,  of  course,  a  considerable  item  in 
the  Society's  expenditure,  and  for  which  it  receives  no  return  except  such  as 
is  common  to  all  public  bene  facto  i*:*.  The  collection  of  living  economic 
plants  now  contains  ^pi  cimcns  of  al!  the  spices  and  condiments  in  domestic 
use,  most  of  the  tropicnl  esculent  fruits,  many  of  thoM  from  which  fumiture 
and  other  woods  are  obtained,  the  principal  gums  and  medicinal  producta^ 
and  the  poison  trees  of  Brazil  and  Madagascar. 

Three  new  Spteieg  of  Bo^wcllia  were  described  by  Dr»  Birdwood  at  the  late 
meeting  of  the  British  Association  at  Exeter,  or  rather  the  secretary  gave  a 
alight  sketch  of  them,  for  by  some  mishap  the  author's  paper  was  not  in  the 
aecretiry's  hands.  The  three  species  had  been  discovered  near  Arnbia,  and 
cuttings  had  been  sent  to  Bombay,  and  were  thriving  plants,  although  as 
yet  without  flowers. 

Oid$  a»  Pfotiin-yieidinff  Piants. — Ilerr  Dr.  Kreusler  has  a  paper  on  this 
subject  in  the  Jonnml  fiir  praktiache  Chemie  (No.  0).  He  found  that  the 
protein  compound  was  extracted  from  the  coarse  oatmeal  by  means  of 
alcohol  of  ordinary  strength — SO  per  cent.  He  states  the  composition  of  tho 
pure  Bubetance  to  be  in  100  parts— C.  52&9,  H.  7-^5,  N.  17'71,  S.P60, 
O.  20-39. 

The  Nutrition  of  Plants. — In  a  paper  lately  kid  before  the  Society  of 

fences  of  Oottingen  Ilerr  W.  Wicke  communicated  some  reaults  of  re- 

upon  the  nutrition  of  plants.     He  had  been  experimenting  on  plants 

phosphate  of  ammonia,  hippuric  acid,  glycine,  and  creatine.     He  oou- 
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dudeSf  from  Dumeroiu  mveati;zatioiiB,  tliat  all  these  suKstanoM  ooostitiile 
mitrogeQOU.s  food  of  plants  which   grow  in  aquecms  solutiofjfi.     An  to 
cluuij^H!^  which  they  mny  undergo  in  the  aoil,  he  tiiinkg  that  a  Dew  aerie*  of 
leaetircbefi  must  be  tuade  to  dfiti^nulDe  liiis. 

J%£  BolamcfU  AppoifUmtfds  in  ifw  Biiliah  Mumnm^  The 
ChromeU  makes  the  fi:)Ilowing:  reuaiks  on  tliiM  point,  and  t»e  cancur  io 
ihorougbly : — Some  time  since,  wh^'Q  bu  appointjnent  vas  made  io 
I3otamcal  Department  of  Iho  British  Museum,  we  were  not  a  little 
priced,  not  to  Bay  disgusted,  to  find  thai  one  of  the  eoaditioos  impoeed 
the  candidate  for  the  otiiiee  wa^  that  he  should  be  subjected  to  an 
tioo  by  the  Civil  Service  Commiaeionerg.  If  this  ex&tatnatiao 
reff*rence  to  botAnical  subjects  or  mufieuni  duties  there  would  hare  b««n  ao 
Tt'af^oD  for  aurpme ;  but  to  aubjecl  a  well-eduinted  gentleman,  a  gradaate 
uf  the  Uoiversity  of  Loudon^  whose  aiamiTintAQpa  are  known  to  be  the  most 
nearehtng  of  all  aiiuilar  ordealfii  to  a  test  Buch  as  is  proper!  j  enough  im] 
on  unknown  men,  or  on  tboee  who«e  qualifications  have  aai  been 
wfW9  to  degrade  the  candidate  and  to  ofler  an  inBult  to  the  UniT^iwty. 
arc  glad  to  tiud  that  Mr.  James  BntteUt  who  haa  reoeotly  been  appoininl 
to  an  1 1  nice  in  the  Royal  Herbarium  at  Kew^  baa  not  had  to  imisigo  neh 
a  degradation. 

Goitet  exhaled  by  Fruit, — ^At  a  meeting  of  the  Academy  of  ScMaeai 
(Farie)  on  August  6,  MM.  Bellamy  aud  I^rffchartier  nead  a  paper  in  which 
they  atated  that  Tarioufl  kinds  of  fruit,  after  having  been  pluclrad  ^m  the 
treea^ — for  uutaocef  applea,  cherriea,  gooaeberriest  and  cuRanta — begin  to 
absorb  oxygen  and  give  ofiTcarbooic  acid. 

How  Light  afects  the  Decomptmtim  of  Cerixmic  Avid  by  liimU. — In  tht 
Can^dei-Rendua  of  August  9,  a  paper  ia  puUiahed  by  M.  Prillieux  detiiihiig 
the  results  of  experiment-?  madu  on  plants  with  gasligh^  elactiic  ligh^ 
and  mtigneBium  light.  The  experimL'ntM  were  conducted  on  iiqiftif  ^iilit 
the  stem  of  the  plant  being  cut  acrosci,  and  thus  allowing  th^  Mcapt  of 
bubbles  of  oxygen  to  the  surface,  theae  could  then  be  readily  counted*  Um 
found  that  whilflt  in  a  given  time  sunlight  caused  the  diaeii§aj|iein«nt  of 
twenty-two  bubbles,  in  the  **anie  time  under  tlie  influenoe  of  eUeljie  light 
only  eleven  bubbles  were  dieengagod.  Other  lights  fumiahad  lea*.  Bot 
Btill,  as  all  th«  lights  cau?«ed  the  dii»engagemeut  of  oxygon,  it 
the  author  thought^-thnt  these  souvoes  uf  light  contain  the 
aa  8U]i%ht. 

AfkaMM  mOeAMkof  HtmU.—U,  Ck)e>  calls  attention  to  the  hetj  aliettit 
pointed  out  by  others,  that  the  same  planta  grown  near  the  aea  ainl  at 
remote  distances  therefrom  alter  their  ^Kvliue  conatitoeota,  ao  that  wbih 
growing  near  the  eea  Boda  preirailB,  as  a  rule,  ov«i  potaMw,  the  lavan*  k 
the  case  while  the  same  pUnt  vegetates  at  a  distance  mart  or  te»  nmtM 
from  the  Aca ;  of  thtflCact  Bome  insttincefl  are  given  in  this  paper.  The  T«Iati<a 
of  the  soda  to  the  potaasa  of  the  a«ih  of  Orambe  marilima  when  grovo  wtf 
the  .<;eA  was  aa  060  to  1,000 ;  when  grown  at  Paris,  aA  69  to  1,000L  Tbs 
relation  of  anda  to  potassa  in  the  a-sh  of  blflck  rnQfttard-eeed  grown  near  tb 
aea  was  as  200  to  1,000,  while  when  grown  at  Paris  it  wa«  aa  96  to  IjOOPi 
l^de  JSW/aCm  mmmd  deda  Socitti  ^miq^  de  Iktri*,  Jtily. 

.drtfficiai   Sthe^im    m  mpmmtf  Cprvk-^One  of    the  mont 
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of  the  afiplicfttion  of  the  selection  of  vajieLii?«  to  agriculture  came 

ha£am  the  British  A»s«3ciiiti«Q  nt  Exeter,  ilr  llftllrtt  of  Brighton  Miccon^ded 

tiutmetUoil  in  obtaining  a  grmin  of  wheat  i^rhich^  when  puwn,  produced 

multitude  of  stalks,  each  of  which  bore  a  magnificent  e.tr^  wc^ll 

lib  grain.    He  finds  thot  this  quality  k  maintained  by  the  descendant 

ttnd  henee  he  has  succeeded  in  iocroaaing  our  produce  many  hundred^ 

id  at  least.     He  laid  down  the  following  propositions  as  the  result  of  his 

sn^ations:    **L  Every  fully-developed  plant,  whether  of  wheat,  oat«y  or 

barley,  presents  an  ear  superior  in  productive  power  to  luay  of  the  reat  on 

that  plant.     2.  Every  such  plant  containe  one  grain  which,    upon  trial^ 

,     provea  inons  productive  than  any  other,     ^i.  The  heat  grain  in  a  given  plant 

Mm  found  in  its  beet  ear.    4.  The  superior  ^Hgour  of  this  grain  is  transmissible 

^K  different  degrees  to  its  progeny,    o.  By  repeated  careful  '  ^Iwjlion '  the 

superiority  ia  accumulated.     0.    The  improvement  which  ia  urst  raised 

gnulually,  after  a  long  eeriea  of  year»  is  diminished  in  ainount,  and  eventu^ 

ially  so  far  arreated  thnt,  prnctically  speaking,  a  liinit  to  impi'oveuient  in  the 
desired  quality  is  reached.  7.  By  still  continuing  to  ielect,  the  iuiprovemeet 
i*  nun  tain  ed,  and  practicaUy  a  fixed  type  is  the  result." 
Tltf  Hdatu'e  Value  of  the  Cfmtacier^  of  Plants  employed  in  cla*siJiciitioH, — 
^  Or.  Maxwell  T.  Masters  had  a  paper  on  tliis  important  question  in  the 
kBiologtcal  Section  at  Exeter.  The  paper  was  devoted  to  the  consideration 
^Br^OQiti  oi  the  meiins  employed  by  hotanifits  in  ehiboratin^'  the  "  natural  ^' 
r  systems  of  classification,  and  to  the  estimation  of  the  i-elrttive  value  to  be 
II  attached  to  these  means.  The  charnct4'r»  tretited  of  were  the  following : 
I  L  Characters  derived  from  the  relative  frequency  of  occurrence  of  a  parti- 
cular  form,  or  a  particular  arrang^ement  of  organs,  2.  Developmental 
ciuiractcrs^  whether  **  congenital "  or  "  acquired."  3.  Teratological  charac- 
4.  Rudimentary  characters.  6.  Special  phy^iolc.gical  chftract^rs. 
Characters  dependent  on  geographical  distribution.  Blu.'^trntionB  were 
rea  in  explanation  of  these  matters,  and  for  the  purpose  of  showing  their 
>Ucability  to  particular  cases. 

Tk^  Leaf  Bids  of  Hamp«hu-e. — The  report  of  the  committee  appointed  to 

restigate  the  leaf-beds  of  the  Lower  Bagakot  Series  of  the  Hampshire 

(in  was  presented  to  the  British  Aasociatioa  at  Exeter,  and  will  appear 

the  nnnual  volume.     The  report  was  made  by  Mr,  W.  S.  Mitchell,  who 

during  the  past  year  attenrt*>n  had  been  drawn  to  another  collectioii 

>f  plants  from  Alum  Bay,   It  coiiHrmed  the  view  that  the  forms  so  abimdant 

cm  the  mainland  were  wanting  here,      Aralita,  Ihyimdrnn^  Cu-ttonwif,  DaJ- 

jias,  Ac,  had  tunied  up  in  great  flbundauce,  as  well  m  Cinnamon  plants, 

r.  Mitchell  btated  that  he  had  wirefiilly  compared  thest  with  the  einna- 

ma  in  the  herbarium  of  the  Bntii^h  Mufteum  snd   at  Kew,  snd,  although 

l^mt  they  Feemed  to  hare  points  in  conmion  with  some  otlier  plants,  be 

fully  convinced  they  were  true  cinnaraous.     He  yioint^d  out  the  disad- 

itttge  of  baring  but  few  leaves  in  an  herbarium  for  comparison,  and  said 

determination  could  not  be  considered  final  with  regard  to  any  of  the 

l»o8  until   tlie    figures  of    th**«i    hnd    bwn   a*i.Tept«.Hl   by  our  colonial 

ii«t*i,  in  comparison  with  living  phints.     Some  attention  liad  been  paid 

kWhiteelifF  Bay,  which  gires  promise  of  a    ricl«*r  harvest,  if  a  longer 

je  can  be  devoted  to  that  locality,  so  as  to  get  into  the  cliff  beyond  the 
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effect  of  atmospheric  Action.  All  the  specimens  hitberto  obtained  are  vi 
frngile.  At  Mr.  Pilke'n  pita,  near  Corfe,  the  line  of  fault  hm  lately 
worked,  and  Fpecimena  obtained.  The  etfect  of  the  disturbance  exteoda  \M 
a  short  way  into  the  Bngsbot  Sands.  The  hope  was  expressed  that  the 
relative  horizons  of  the  Alum  Day  and  the  mainland  beda  would  aooD  be 
determined  by  a  survey  now  bein^  made  under  the  direction  of  the 
mittee. 

The  Botany  of  THihd. — At  a  meeting  of  tbo  Botanical  Society  of 
bur^h,  held  on  July  8,  a  paper  wa*i  read  by  Dr.  J.  L.  Stewart,  conserri 
of  Foreata  Punjnub,  entitled,  **  Notes  of  a   Botanical    Tour   In  Ladak 
Western  Thibet."    The  author  gave  a  detailed  accouut  of  a  tour  he  made 
the  autumn  of  last  year  through  a  considerable  portion  of  Ladak^ 
eQuniernted  the  plants  he  met  witli,  and  the  elevations  at  which  they  lyreWi 
From  August  5,  when  he  crossed  the  Baralucha  from  Lahoul,  to  OctobetF 
when  he    crossed  the  Fanmg  into  British  territory  again,  were  fifty- 
daySi  on  which  there  was  no  complete  halt.    In  that  time  637  miles 
travelled,  and  ^uveoteen  passes  of  more  than  14,000  feet  were  crossed, 
collected  nearly  400  species  of  pl/mts,  representing  the  following  natt 
orders:     Kanunculacea;,  17  species;   Crucif*?rae,  30;    Carjopbyllacew, 
LeguininoBffi,  21  ;  Rosacea,  17  ;  Crassulaceae,  10;  Saxifragacese,  6;  Um! 
liferne,  10;  ConipostUe,  57  ;  Primulaceic,  0 ;  Gentian ocere,  8  ;  Boi 
5;  Scrophulariitccm,  U;  Lablatsp,  21;  Salscdace«e,   12;  Polygooaces^ 
CyperacecB,  9 ;  GramineiB,  39, 

The  Famiru'  Phnh  of  Central  India,— Duiiug  the  last  terrible  famine 
Marwar  a  number  of  plants,  not  generally  eaten,  were  employed 
and  of  these  a  list  was  made  out  in  a  paper  lately  presented  to  the  Bot 
ScKjiety  of  rdinburgh  by  Dr.  (J.  King.  The  rainfall  of  the  district  is 
tion  is  usually  three  to  four  inches,  but  in  1808  the  rain  utterly  failed, 
the  deficiency  of  food  and  forage  was  rery  calamitous,  and  attended 
loss  ot  life.  Dr.  King  in  his  paper  enlarged  upon  the  eifects  of  denudat 
under  Dative  go;  einment,  and  the  subsequent  desfdcation,  which  called 
a  system  of  foiuHt  conservancy.  In  the  event  of  the  proposed  railway  htktf 
constructed  from  Delhi  to  Bombay,  great  want  of  fuel  will  be  cxperieoceiL 
The  trees  suggested  for  prospective  planting  during  the  rainy  seaaoQ  *» 
Acacia  Arabica,A,  feticopMtBajSuid  A.  Vut^chtt^ Salvadora  Pergica^und  Capparit 
aphyUa.  The  chief  jungle  products  used  as  food  during  the  late  famiiw 
were — 1,  The  root  of  Hymenoth<Tte  yronuta,  a  tall  rush,  growing  an  tb# 
margins  of  tanks  ;  it  is  called  Mothee,  and  is  eagerly  dug  up  for  human  foei 
2.  The  bark  of  Aracia  ImcojM^a^  u  common  tree  in  liajpootana.  3s  Tb« 
seed  of  AnchyrantJws  a»pera^  a  common  herb.  4.  The  capsules  of  TViWbi 
lunuffinoms,  and  other  common  plants.  5.  The  seed  of  a  grass,  probably  ts 
Eliisine.  G.  Tlie  freeds  of  Sestmium  oriatttdi\  the  gingellj  oil  plant,  and  ui 
various  Cucurbitaceoua  plants.  The  whole  of  theae  prodncta  appear  tabe 
deficient  to  nutritious  qualitie.-*,  and  were  brought  into  use  to  auppleoMDl 
the  scanty  supplies  of  esculeuts  in  the  province  at  a  time  of  great  distiv«&. 

The  IHdriluiion  of  Tracheal  Fessets  t«  Fei'ns  is  the  subject  of  a  pap^r  tf 
M.  Tr^cul,  in  the  Coniptes-Rmdits  (July  26).  The  author  des<^bu  t>» 
ajrangement  of  these  vessels  in  a  vast  number  of  indigenous  and  «3W» 
f«ni8. 
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Siffni^4>anee  of  *'  Adnation  "  in  the  Conifer^p, — A  paper  of  some  import- 
ance waa  read  before  the  American  Aseociatioa  for  the  Advancement  of 
Sentence  by  Mr.  T,  Meeban,  and  waa  publiahed  in  the  volume  of  Tranaactionfl, 
The  author  ehowa  that  the  true  leaves  of  conifer»  are  adnate  with  the 
branch  ea. 

The  Devehpmiftt  of  Mucor  Mucedo. — In  the  Monfhly  Microscopical 
Journni  for  September  there  appears  a  most  Taluable  paper  by  Dr.  R. 
Maddox,  detailing  the  different  ataj^es  in  the  develop nit-nt  of  thia  easily 
a^cce^ssible  fungus.     It  ia  accompanied  by  a  pUte  giving  numerous  fi^urea 

etched  by  the  author,  and  drawn  nn  eton©  in  Mr.  Tuffcn  West's  best  ^tyle. 

Stnictur0  of  Fossil  Rvogenowi  Stems  is  the  title  of  a  recefit  important 
communication  by  Professor  Williamsmn^  of  Manchester.  The  author  onterB 
OQ  a  critical  examination  nf  llie  opimons  of  EndUcher  and  Brungniart,  and 
gures  and  describes  the  structure  of  Dadoxjlon  and  Dictyoxylon  and  other 
ll^nera.  The  paper  is  of  some  length,  and  deflerves  the  att^?iition  of  pjilmon- 
t^Ttb^gista.     The  nuthor  thinks  that  no  determination  of  fossil  plants  can  be 

ade  with  accuracy  without  the   aid  of  the   microscope.     Vide  Monthly 

icroBcopieal  Journal^  August 
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The  HoffUjlogous  C'arhui'tta  of  Xaphthatttne. — Thia  was  the  title  of  a  paper 
presented  rec<*ntly  to  the  Society  of  Scii  ncf«  of  Giittinpen  by  Ilorr  Fittig. 
Having  referred  to  hid  former  pnper  showing  how,  beginning  with  beUKol, 
alt  the  homologiies  mny  be  formed  in  a  simple  manner  therein  described,  he 
ted  that  Jie  obtaint-d  good  results  by  the  application  of  this  method  to 
e  arfiuiatic  aerieti.  By  it  alone  have  he  and  his  colleagues  been  enabled 
to  obtain  the  homologues  of  benzol  in  a  etate  of  purity ;  except  toluol,  the 
carburets  previously  obtained  from  tar  were  but  a  mixture  of  carburets  in 
juxtaposition,  and  very  difficult  to  separate.  In  the  paper  read,  be  detailed 
how,  with  M.  Remaen,  he  ha^  been  trying  this  metlmd  with  napbtlialine, 
and  how  he  has  obtained  very  good  reaults.  In  this  way  he  has  obtained 
many  homologues  of  naphthaline.  The  following  reactions  were  then  de- 
scribed in  detail :  (1)  A  mixture  of  monobromated  naphthaline  and  ioi!ide  of 
methyl,  and  (2)  a  mixture  of  monobromated  nnphthnliue  and  imlide  of  ethyl 
diluted  with  ether,  upon  sodium  in  a  state  of  fin©  divimon.  He  described 
two  new  carhureta.  lie  thinks  it  probable  that  the  homologues  of  naphtha- 
line are  found  only  in  thoao  portiiais  of  tar  which  boil  at  a  high  tempera- 
ture. He  thinks,  therefore,  that  the  reason  why  they  have  bwjn  hitherto 
overlooked  is  that  they  are  liquid  at  ordinary  tempera ture**. 

miat  to  be  looked  for  m  e^mmminy  JVat^r, — ^In  summing  up  the  results 
of  his  observatious  (published  in  a  series  of  long  papers  in  the  Chemkat  Neics) 
Dr.  Angus  Smith  thus  formulates  what  data  are  required  for  sanitary  pxir- 
uses,  1.  Quality  of  the  organic  matter.  2.  Condition  of  the  gasei  of 
ecompoaitioD.  3.  Organic  matter :  easily-decomposed  organic  matter,  and 
low  to  decompose.  4.  Nitrates  as  remnants  of  organic  matter,  5.  Nitrites, 
.  Chloride  with  precautionei  as  indicating  animal  sources  when  greater 
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aeeonic^r  »  wanted*    7.  UxYgpn  of  the  di&<9r>lrcd  tax  m  i 
activity  of  tlie  dceompoeiti on.     8<  Tutnl  organic  tnibtter.     (This 
found  by  wyighin^.)     1>.  Tlie  udujiI  inorganic  imMljiiia.     The  ttutllor 
aider^  that,  for  purely  satritory   v>«rpO!se«,  Die  Nog.  ],  2,3,  uod  8 
the  mosl  important     Vide  Chemiml  NeiPBf  September  3. 

The  Firmmtaiitm  of  BM^roet  S»tffttr. — Iq  the  OnnffUvMmtdm  of  Jo^ 
a  mentitir  htt^  been  published  by  M3L  lUerre  And  Pucbot  on  the  rcaillg 
the  fertiitnitrtti'»n  nf  beet-nx>t  siigRT.     They  frt«t«  that  ia  certaia  «»■ 
had  faund  bei^idc^  amy  He  alcohol^wbosv^  preneDce  had  been  alrcadlj 
tttiiu'd — vinic  aldehyde  and  butylic  alcohoL     Their  rMeiDcbat 
on  a  Urg'e  ^cule,  lur  they  mairaflictuii»d  no  1«88  than  GO  Utm  oC 
alcohol,  13  litrea  of  bntyUc  aleobd.  and  7  litrp?  of  propylic  akdibL    TJ 
hare  also  investigated  Uie  product*  of  fermentation  of  appl«-jtijccv  bat 
th6«e  they  found  only  propylic  al<»ohol  and  no  amylic  alcohol, 

Thr'  St/ftthem*  of  Ufjdr<teaneUic  Acid,^X  xatj  long  aad  valuable  paptt  ky 
Herr  Fittig  will  be  found  in  Llmiii^  of  August  18L 

JarffoNia, — A  paper  on  jargonia  waa  neat  to  the  Britiah  Aasodiliott  hgf 
Mr.  Sorby.     It  t^howed  that  this  aubstanc^s  known  as  snico 
are  distinct,  especially  in  colour.     The  colour  was  thought  due  to  the  e 
tence  uf  iron,  thoiigli  8ub*»equent  experiments  may  fchow  the  colour  i* 
Bonie  other  aubstancea ;  but,  taking  all  the  facta  now  known  into  consid 
tion,  it  seems  extremely  probable  that,  after  ignition,  jargonia  is  of  a  cl 
Btraw-coloiiT,  paler  than  that  of  tungstic  add,  but  deeper  than  that 
eevaao-ceric  oxide. 

Jmmmjf  in  tht*  SaHeyi  aerM«,— M.  Lonia  Henry,  in  a  memoii'  pMd 
the  Boyal  Academy  of  Belgium  and  reported  in  Scientific  Opinion  (A 
11),  explained  flome  recent  reaearchca  in   the  above  subject.     Ht- 
possible,  to  determine  the  chemical  relotion  which  exista  between  the 
members  of  this  series.     With   this  view  he  has  produced  the 
aalicylic  creaol,  the  trichlorated  metatoluene,  and  the  metachlo 
chlorosalylic,  aldehyde.     The  well-known  properties  of  salkylie 
and  iti  intimate  relations  with  salicylic  acid,  whose  chemical 
wall  known^  enables  the  author  to  view  it  at  cmce  a«  an  aldabyik 
}l.    The  following  formiilse  express  these  iclatioais — 


cnvfno 

ICHO 

If  this  interpretatioa  k  tme,  salicylic  aldehyde  ought,  in  this  doollli 
city»  to  be  able  to  develop — by  suoceasive  or  simultaneoiia  raplaeatxiail 
the  hydroxyl,  HO,  or  of  the  aldehydic  oxygen,  by  chlormo  m  equivaleat 
quantity,  under  the  action  of  an  agent  suited  to  these  procooaea  of  aobstitu* 
tion,  ?uch  as  pentachbride  of  phowpliorua— the  three  foregoioif  denvalir«> 
The  first  two  Imve  bsen  obtained  by  the  action  of  the  pentachlonde  on 
aldehyde  itself;  decomposed  by  water  with  heat,  the  eecond  fumishtfd 
third. 

77nf  Chcmijnfr}f  of  ike  Air. — In  the  report  just  issued  by  the  ln!«pectar 
under  the  Alk^di  Act,  the  inspector  gives  the  following  as  a  eitouuary  at 
concluwon*  in  reference  to  the  state  of  the  air;  "The  rain  frooa  the«i 
(Western  Idlaudd)  contaioa  chiefly  common  salt^  which  cry 
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fttea  increase  inlmd  before  Inrge  towns  are  reached.  The  sulpbnteit 
li^h  10  large  towns,  beciiiue  of  tbe  amount  of  *«til|>liur  in  the  conX 
Ufltslf  AB  well  aa  decomposition.  When  the  air  baa  so  mut-h  ncid  thiil  two 
or  three  grains  are  found  in  a  gallon  of  the  rain-water,  or  foftj  part»  in  a 
million^  there  is  no  hope  for  vegetAtion  in  a  climate  such  aa  we  have  in  the 
northern  parts  of  the  country.  Free  acidi  are  not  found  with  certj*inly 
where  combustion  or  miinufiictiire«  are  not  the  cause.  Experiments  in  the 
direction  indicated  abote  may  enable  ua  to  fetiidy  and  express  in  difetinefc 
langnaf^e  the  character  of  a  climate^  and  cettiiinly  of  the  influences  of  cities 
on  the  atmosphere. '* — Fifth  Report  publiahed  by  Spottbwoode,  and  presented 
to  both  Ilouaes  of  Parliainentv 

To  preotM  Bttmpwg  in  Bmling. — The  bete  noirB  of  chemists  is  the  pheno- 
menon known  as  bumping.  The  followini^  method  of  preventing  bumping 
baa  been  described  ^by  Dr.  Hogo  Miiller  in  the  Chemical  NetPM  (July  iiO), 
and  deeerves  trial :  *'  For  ordinary  purposes  I  have  found  it  still  more 
convenient  to  introduce  ioto  the  liquid  about  to  he  distilled  a  small  fift;i^> 
nient  of  sodium  amnl^min,  or,  In  cases  where  the  liquid  is  acid,  a  smnll  pitc© 
of  sodium-tin,  Methylic  alcohol  is  well  known  to  be  one  of  the  most  ditti- 
cult  liquids  to  di.^til,  yet  on  the  introduction  of  a  minute  piece  of  sodinm 
amalgam  or  sodium-tin  it  can  be  distilled  without  the  slightest  inconve- 
nience* I  found  nn  one  occiuaion  that  more  than  400  f^rauimes  of  methvlic 
alcohol  dilstill€»d  over  with  perfect  steadiness,  and  without  exhaustiufi^  the 
activity  of  a  fragment  of  sodium-tin,  weighing  not  more  than  0*060  grms. 
It  is,  perhaps,  hardly  necessary  to  mention  that  the  action  of  sodium 
ainal^':am  and  sodium-tin  is  due  to  a  minute  but  continuous  disengagenieiit 
of  hydrogen  taking  place  during  the  proces.^  of  distillation/' 

Apomcrpkm  ia  the  tiame  of  the  curious  compound  obtained  by  I'r, 
Mattbiessen  from  morphia,  by  acting  on  it  with  acids  at  a  certain  tempera- 
ture. It  has  no  narcotic  properties,  bat  is  n  most  powerful  emetic.  The 
discoverer's  account  is  published  in  the  last  number  of  the  Proceedings  of  the 
Itoyai  Society, 

Hesmrches  mt  Vanadium, — The  second  part  of  Prof.  Rosc^ie^s  valuable 
paper  (the  first  part  was  tbe  Bakerian  lecture  for  18G8)  was  read  at  tlie  last 
aesnional  meeting  of  the  Royal  Society. 

Hie  new  Chenncni  Chait-  in  Atidcrsont  Um'vermty, — A  new  chair  has  just 
been  founded  by  Mr,  Young  (of  paratin  oil  celebrity,  we  believe)  ia  thi§ 
privates  university.  It  is  a  chair  of  technical  chemistry,  and  has  been  given 
by  Mr.  Young  to  his  friend  Mr.  W.  H.  Perkin,  the  celebrated  discoverer  of 
I  the  coal-tar  cc^om*  aod  Secretary  to  the  Chemical  Society.  The  chair  is 
I  wortli  about  3^01  a  year, 

A  new  Ihfd  from  Madder.— Thi>\ig\i  it  is  p^Jbable  that  the  newly  dis- 
covered artificial  alizarine  will  do  away  altogether  with  the  cultivation  of 
madder,  it  is  intereeting  to  learn  that  a  new  colour  has  been  obtain>?d  frum 
this  plant.  Prof.  Eochleder,  at  Prague,  has  found  that,  when  madder  is 
treated  with  dilute  mineral  acids,  it  yields,  benide  alizarine  nad  purpurine,  a 
amall  quantity  of  a  third  tinctoriil  substance,  which,  in  alkaline  soliuion, 
jbiis  a  great  similarity  to  chry^iphanic  scid  dissolved  in  fllkaliiie  solniim ; 
aeid^  precipitate  it  fn.mi  thi-^  solution  in  the  amnrphous  flucculent  shape,  the 
apitate   being  of  a  pale  yellow  colour.     This  substance  is  soluble  in 
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alcobol  and  in  noetic  acid,  and  crjetallisea  from  these  solutiniut,  aa 
evaporfttion  of  the  eolvcut,  yielding'  orange-yellow  coloured  crysUlf;  it 
aqueoue  solution  mixed  with  acetic  acid,  and  broujrht  to  boiling  point,  im- 
parts  to  silk  nnd  '^ool  immersed  in  that  bath  a  beautiful  and  durable  golden- 
yellow  colour. —  Ctmnmf  July  3. 

Improvement  in  the  Preparaiton  of  Carbonic  Oxide. — In  its  most  iraluble 
and  well-prepared  sununary  of  foreign  chemical  progress,  the  Chemieal  AWoi 
gives  the  following  abstract  of  a  paper  on  this  aubject:  When  the  giB 
juat  alluded  to  is  eTolred  from  a  mixture  of  oxalic  and  aulpharic  acidi^iaia 
well  known,  a  mixture  of  carbonic  acid  and  carbonic  oxide  ga^es  is  obtatned. 
This  mixture  of  ^:a£es  the  author  causes  to  pass  through  a  tube  mode  rt^ 
hot  in  ft  suitable  furnace  and  filled  with  charcoal  previously  well  re-hmiit; 
and,  after  h&ritig  washed  the  gas  through  a  fiolution  of  potaasa,  and  alao 
lime-water,  he  thus  obt<un9  a  bulk  of  the  pure  carbonic  oxide  gag  three 
times  larger  than  would  be  the  case  if  the  carbonic  acid  simultazieouihly 
formed  were  not  decomposed  by  the  red-hot  charcoal,  which  must  be  free 
from  yielding  any  carburetted  hydrogen  gaaes. 

An  improved  Bttnsen's  Fitter. — Mr*  R.  S.  Dale,  in  a  letter  to  the  Chemia^ 
NetrSj  dated  September  8,  writes  to  say  that  he  has  made  some  impfove- 
mentfl  of  use  to  chemists.  In  tho  place  of  the  cone  of  platinum  foil  recoo- 
mended  by  Bunsen,  he  now  uses  a  cone  made  either  of  platinum  or  c«"»ppCT 
gauze.  When  tho  fluid  which  pas.*«es  through  the  tilter  does  not  act 
copper,  ho  prefers  the  latter.  The  cones  are  cut  just  as  Bunsen  descril 
but  can  be  titled  to  the  funnel  direct,  that  is,  without  the  use  of  a 
of  plaster- of- Paris.  This  is  accomplished  by  pressing  the  cone  into 
funnel  to  be  used,  with  a  piece  of  wood  turned  as  nearly  aa  poe^ibh)  to 
proper  angle.  He  adds  that  during  the  last  three  mouths,  in  which  \hi 
cones  have  been  in  almost  daily  use*  he  found  them  to  filter  much  <ini( 
than  the  foil  cones,  and  with  quite  as  little  risk  of  breaking  the  papor. 


GEOLOGY  AND  PALAEONTOLOGY, 

JAe  Fossils  of  the  **  Cnhmre  gromev,^' — The  Uoyfll  Acfldemy  of  BelgJI 
hare  determined  to  publish  in   4to  the  fine  memoir  by  MM.  Comet 
Briart  on  this  subject. 

A  Fo^ii  Tithuhn'aft.^Dr.  P.  Martin  Duncan  has  discovered,  oonj< 
with  FI.  M  Jenkins,  a  new  genus  of  tubulariau  Hydroioafrom  the  c^rbooil 
oufl  formation.  It  is  called  I'alteocoryne,  and  wiis  described  in  a  paperr^adl 
one  of  Ihe  late  meetings  of  the  Royal  Society.  Pat^tKotyne  is  a  new  gvnv* 
containing  two  species,  and  belongs  to  a  new  family  of  the  Tabulari<ir- 
The  forms  described  were  discovered  in  the  lower  ahalea  of  the  Ayr?hir»^ 
and  Lanarkshire  coal-field,  and  an  examination  of  their  structures  dc't<>^ 
mined  them  to  belong  to  the  Ilydroxoa,  and  to  he  parasitic  upc'U  Fencstelljr- 
The  genus  has  some  characters  in  common  with  Binieria  (St  Wright),  wnl 
the  polypary  is  hard  and  ornamented-  The  discovery  of  the  trophf«sora*, 
and  probably  part  of  the  gonosome  of  a  tubularine  hydrozoon  in  the  I 
zoic  strata  brings  the  order  into  geologie^il  relation  with  the  doubtful 
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larlan  GmptoLited  of  tlie  Silurinn  formation;  nnd  with  the  rare  medu^oidd  of 
the  Solenhofen  stones. 

Qeohgkal  Map  of  Central  Europe, — It  id  usAerted  by  Cosmos  that  a  very 
greatly  improved  and  enlarged  geological  m&p  of  Central  Europe  has  been 
prepared  and  edited  by  the  well-known  geologist,  emeritm  Birector-General 
of  Mines  for  Prussia,  Ilerr  von  Dechen.  Tlii^  new  map  ia  on  a  scale  of 
2,500,CIOOth3,  and  embracer  the  wbolo  of  Germany,  France,  England,  and 
adjacent  countries.  The  same  author  has  recently  tinished  a  large  geological 
mapi  in  3i  sheets,  of  Rhenish  Priwsia  and  Westphalia,  which  may  bo  con- 
ired  as  one  of  the  best  ever  executed  of  the  kind,  and  one  of  the  fmest 
ens  of  cliromo-lithography  ever  published.  The  price  of  these  works 
being  very  moderate  will  insure  them  a  largely-extended  sale. 

JFlmi  ImpUmt'Hts  in  tht  Vattet/  of  the  Thame*. — At  the  Exeter  meeting  of 
the  British  Association,  Colonel  Lane  Fox  gave  aa  accjjunt  of  some  investi- 
gationa  lately  carried  out  at  Acton  and  at  various  places  along  the  Thames 
valley.  lie  had  found  a  large  number  of  flint  implements  in  s?uch  a  position 
as  to  leave  no  doubt  thrtt  the  river  Tliamee  had  once  occupied  banks  100  ft. 
higher  than  the  present,  and  for  many  miles  in  width. 

Britisit  Fossil  Corals, — The  report  on  tbese  was  presented  to  the  British 
Aaaocialion  by  Dr.  P.  M,  Duncan.  After  describing  many  new  species,  and 
noticing  the  140  kinds  ali-eady  described,  the  author  stated  that  *2^l  species 
of  corals  had  bean  found  in  Britisb  Secondary  and  Tertiiiry  strata.  The 
I  presence  of  c^i-tain  kinds  of  corals  in  strata  was  shown  to  indicate  peculiar 
conditions  of  sea-water.  The  report  concluded  with  a  statement  coiiceming 
I  the  periods  when  the  area  of  England  was  occupied  by  an  ocean  with  coral 
^Kfeefs,  or  by  moderately  deep  seas  and  shallows.  The  condition  of  this  nrea 
^Kwas  then  couipai-ed  with  that  of  the  eotitinent  during  the  Secondary  ajid 
'  Tertiary  periods,  and  it  was  shown  llmt  coral  reefa  fringed  the  old  coast- 
line.  **  Report  of  Committee  on  Photographs  of  Corals."^ — Mr.  J.  Thom- 
son, the  author  of  the  above  p^pc^r,  has  devoted  considerable  time  to  cutting 
very  thin  sections  of  fossil  corals,  and  afterwards  photographing  them.  This 
method  has  atibrded  palaeontologists  a  natural  means  of  studying  the  eitruc- 
ttire  of  these  intereating  fossils.  When  mounted  on  glass  these  sections  can 
be  magnified  to  any  extent  by  the  oxy-hydrogcn  lantern,  and  thus  these 
old-world  forms,  which  are  of  great  beauty,  can  be  made  to  illustrate  their 
own  history. 

Terilary  FoaUs  m  the  yeiyhhourhood  of  Bnuiieh. — M,  P.  de  Borre  has 
escribed  to  the  Belgian  Academy  the  results  of  an  examination  of  a  collec- 
tion recently  presented  to  the  National  Museum.     In  this  collection  the 
author  found  the  remains  of  two  Cheloaians.     Ill  his  paper  he  descnbed  : 
A  fragiuent  of  a  sternum,  which  he  thinks  belongs  to  rt  species  of  Fmyn^ 
Two  incomplete  vertebne,  an  atlas  and  an  axis,  which  he  believes  to 

Nhave  belonged  to  an  Emy$^  and  possibly  Emys  Cumperi.  3.  A  bone  which 
leems  to  be  the  metatarsal  of  the  median  digit  of  a  marine  tortoise.  4.  An- 
other bone,  also  a  metatarsal,  belonguig  to  the  second  or  fourth  digit.  6.  A 
bit  of  the  carapace  of  an  Emt/s  or  a  Chelonm,  6.  A  fragment  of  a  dorsal- 
plate  of  a  tortoise  of  the  family  of  Potamitea. 

A  new  Devonian  Jieh  has  been  discovered  and  described  by  M.  Van  Bene* 
p  den«  He  has  given  it  the  name  of  Pul^daphis  DcufjnicniU^  because  it  is 
^ft      TOL.  VIU,— NO,  SXSin.  F  F 
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lib.    The  author  thought  much  of  the  deposit  might  falrlj  be  nscAbel  to 
the  beayer  working  and  making  dnms^  in  the  old  valley  of  the  Lea. 

Proftmor  PhtlHpis  Kreter  Lecture, — The  lecture  on  A'esuvius  which  Pro- 
feasor  Phillijks  gnve  at  Exeter  wb3  j^erhaps  the  hest  iUiistration  of  a  popular 
lecture  thut  couUl  be  conceived.  It  dealt  with  the  modern  ^-iewa  of  volca- 
noasy  and  was  iliustrated  by  some  apt  experiments — one  of  a  working  model 
of  a  geyser  aiForded  much  amusement  by  shooting  out  a  stream  of  hot 
•water,  which  deluged  a  number  of  those  on  the  platform — and  was  given 
in  a  vein  of  humour  which  kept  the  audience  thoiioughly  awake  throughout. 
The  Geological  Societi/. — It  woidd  bo  impo^sibl^  to  give  abstracts  of  the 
Dumeroua  papers  read  at  the  meeting  which  took  place  as  our  last  number 
went  "to  preaa"  (June  2^i).  But  we  may  refer  to  a  few  of  the  more  im- 
portant. One  of  these  waa  a  note  on  a  very  large  Saurian  humerus  from 
the  Kimmeridge  clay  of  the  Dorset  Coast,  by  J.  W.  Ilulke,  F.R,S,,  F.G.S. 
This  stupendous  limb  bone,  31  in.  long,  was  obtained  from  Kimmeiidge  Itay 
by  J.  C.  Jfansel,  Esq.  It  had  a  subcylindrical  shafts  a  transversely  elon- 
gated proximal,  and  a  cubical  distal  extremity.  The  dii^tal  end  is  mapped 
out  by  a  wide  shallow  posterior  groove,  and  a  narrower  but  deeper  anterior 
DOtch,  into  a  couple  of  condyles,  of  which  the  inner  or  posterior  is  the 
larger.  The  anterior  border  of  the  shaft  towarda  the  proximal  end  rises,  as 
if  to  form  a  deltoid  cre«t.  The  cortical  tissue*  of  the  shaft  is  remarkably 
dense  and  polished.  There  is  not  ajiy  medullary  cavity,  but  the  inteiior  of 
the  cortex  is  filled  with  cancellous  tissue.  The  author  pointed  out  that  the 
form  of  the  terminal  surfacca  removed  the  bone  from  all  the  Enaliopaurians, 
and  brought  it  into  close  relation  to  tbe  humerus  of  existing  Crocodilians, 
from  which;  however,  it  diflered  in  its  being  less  curved  and  by  its  great 
site.  He  next  referred  to  its  differences  from  the  humerus  of  the  Itinosaurus, 
Iguanodon  and  Ilylajosjiurus,  and  remarked  that  it  utost  nearly  resembled 
the  large  limb  bone  on  which  Mantell  foimded  his  genus  Pelorosaurus,— 
Another  paper  was  by  the  fcftme  author,  on  some  fossil  remains  of  a 
Gavial-like  Saurian  fixim  Kimmeridge  liay,  establishing  its  identity 
with  Cuvier's  Dvtuiem^  Gavial  tfllon/leur  and  with  Queenatedt's  Dako- 
saurus.  The  fossils  which  formed  the  subject  of  this  communication 
were  also  collected  by  Mr.  Majisel  in  Kimmeridge  Bay.  They  demon- 
strated the  existence  of  a  Saurian  having  long  subincurved,  subretro- 
cnrved,  lat^^rally  compressed,  Ltnequally  cunvex  teeth,  with  an  anterior 
and  posterior  finely  serrated  edge,  loosely  implanted  in  distinct  and  sepa- 
rate socket-?,  and  vertically  replaced  by  young  teeth  riaing  into  the  biiBe 
of  the  large  open  pulp-cavity  of  the  fang  of  the  oldtootb.  The  lower  jaw,  of 
which  the  greate&t  part  of  the  right  half  is  preserved,  is  about  40  in,  long. 
The  eymphysis  is  very  long,  and  includes  the  opercular  bone.  The  upper 
jaw  shows  a  terminal  undivided  nostril,  not  inflated  laterally  ad  in  the 
Teleosaurus.  The  lines  of  the  jaws  seem  to  merge  into  the  cranium  less 
abruptly  than  in  the  living  (Javinl;  which  gives  ^Ihe  outlme  of  the  head  a 
greater  resemblance  to  Mecistopa.  The  vertebne  are  biconcave,  and  the 
outer  surface  is  huHowcd  and  somewhat  overhung  by  the  roundish  articular 
surfaces.  The  transverse  processes  are  long  and  directed  outwards,  and 
slightly  backwards  and  downwards:  their  posterior  border  thick,  the 
anterior  thin,    The  ribs  have  bifurcated  spinal  ends.    The  femur,  14  in. 
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of  steel  flat*fmntcd  projectiles,  for  penetrating'  Armour,  to  the  chilled  caat- 
iron  Palliser  shot  which  hftve  pointed  fronts.  Mr.  Whitworth  quoted  ex- 
periments to  show  that  when  a  plate  wils  struck  obliquely  n  tlat-fronted  shot 
would  pcnttnite,  whilst  a  pointed  shot  would  break  up  and  be  deflected.  JTo 
stilted  that  he  waa  engaged  iu  the  construcliou  of  some  guns  of  1 1  inches 
calibre*  capable  of  withstanding'  a  powder  charge  of  ^K}lbs.,  and  firing  an 
11 -inch  shell  weighiDg  WW  lbs,  and  corrjing  a  bursting  charge  of  4-j  lbs,  of 
r^owder. — Mr.  Eaton  read  a  paper  on  what  be  term?*  aero-steani  ungiaea,  or 
ginefl  which  work  with  a  mixture  of  stenni  and  air.  The  engine  is  fitted 
th  an  air-compressing  pump,  by  which  air  is  forced  through  a  coiled 
pipe,  exposed  to  the  exbaiiat  steam  and  wa.ste  fnrnnce  gases,  from  which  it 
is  delivered  into  the  boiler,  and  pasaej*  with  the  .^team  to  the  eoginc  cylinder. 
According  to  experiments  at  Nottingham,  the  ovaporativo  clliciency  of  the 
boiler  and  the  efbciency  of  the  engine  are  both  increased^  and  a  con:*ideraljle 
economy  of  fuel  was  oVitained.  Farther  and  more  varied  IriaU  will  be  re- 
quired to  «ho\v  how  far  this  gain  is  due  to  the  special  circumstances  of  the^o 
particular  expriments,  and  how  far  the  same  gain  may  be  realised  in  *>i-di- 
nary  engines  of  good  type  under  the  cunditioufl  of  conimon  practieal  work- 
ing. The  invention  at  il^  present  stage  at  least  promises  to  be  serviceable. 
^^-^ — Mr,  Bramwell  read  an  interesting  paper  on  the  influence  of  form,  consi- 
^BieFed  in  relation  to  the  strength  of  railway  axles  and  other  portions  of 
^^pDachinery  subjected  to  rapid  iiltematious  of  strain.  The  paper  is  cliiefiy 
^Boccupied  by  an  examination  of  the  effect  of  bos?eaand  other  enlargements  in 
^^  modifying  the  diMribulion  of  stress  and  the  work  neceasoiy  to  cauj^o  fractnre, 
I  Ile«i»tancc  of  Vessvh. — An  extremely  important  report,  drawn  up  by  Mr. 

Merrifleld  for  the  committee  of  the  British  As^^iciation  appointed  ti>  enquire 
into  the  state  of  existing  knowledge  on  subjects  relatiDg  to  the  resistanco 
I  and  propulsion  of  vessels,  w^as  presented  nt  the  Exeter  meeting.  The  report 
contains  a  complete  account  of  the  fornouln?  and  theories  which  have  been 
propased  for  estimating  the  re.siatnnce  of  Tesaela;  a  short  account  of  tho 
I  principles  of  propellern  with  references  to  the  memoirs  which  contain  in- 
formation on  the  fitibject ;  an  account  of  the  chief  experiments  on  the  resiat- 
IAQce  to  the  motion  of  fJnating  bodies;  and  aa  account  of  the  theories  of 
waves  and  of  the  rolling  of  ships.  The  committee  suggest  a  series  of  ex- 
peritnenta  on  a  ship  of  considerable  size  and  fine  fonn,  towed  at  varioufl 
N speeds,  the  resistance  being  niea.*ured  by  a  traction  dynamometer.  They 
itiggest  that  the  experiment."*  slioiild  be  mad©  in  a  deep  and  clear  inland 
water,  i?ucb  as  may  bo  fi>und  t>n  the  coa,«rta  of  Norway  and  Scotlnml. 

FairlivM  Sfram  (Vrnff^/c.—Mr.  FaJrlie's  steam  carriage,  or  engine  imd 
^^camage  conibined,  has  been  working  admirably  at  Hatcham  on  an  cxperi- 
^^kentAl  line  with  curves  of  oO  feet  radius.  Thirty  miles  an  hour  is  said  to 
^^%ave  been  accomplished.  The  engine  aod  carriage  weigh  but  13^  tons,  and 
I       there  is  accommodation  for  00  paasengera. — Emjineenngf  Aug.  20. 

Home  raimttf. — Many  of  our  readers  will  know  that  in  the  United  Statea 
the  lifting  of  houses  bodily  and  removing  tht*m  to  more  desirable  locations 
I       has  become  a  regular  brnnch  of  engineering.    The  latest  feat  of  the  kind  ia 
tbe  raising  of  the  Hotel  Pelham,  in  Boston,  a  fi-ee?tone  building  96  feet  high, 
d  weighing  10/XX)  ton?,  and  its  removal  on  rollers  a  distance  of  21  feet  in 
ee  days. 
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Sunm  Tiiivoije  on  Cmak, — In  the  use  of  steam-propelidd  retteli  on  aamln 
]L;ieat  tliliicully  lias  been  expcrienred  from  tht»  bias  of  effieiencj  of  ¥\th9t 
piiJdle  whui'li?  or  screws  in  ponHned  chunnek.    The  waU^r,  driven  btdt  Igf 
the  propeller,  necessarily  placed  ifl   the  st-ernt  must  be  replao<»d  bv 
flowing  from  the  front  through  the  narrow  paasagea  between  the  ln>at 
the  bfluks.     If  8ik'h  a  vessel  ia  iitfcd  as  a  lug,  Ihote  h  ft  disadranla;;^*  fr 
the  wrtflh  of  the  propeller  hinng  thrown  on  the  howa  of  the  rt?sspb  in  t( 
And  the  wnvea  caused  by  the  propellers  seriously  injure  the  bAniui, 
Max  Eyth,  of  Leed^*  in  a  paper  rend  at  the  Institute  of  ^[echanical  Eo^( 
described  a  mode  of  propiiUion  by  wljieh  thest:  dilGctiltiea  are  overcome. 
wire  rope  is  laid  in  the  bed  of  the  canal  from  end  ti\  enJ,  and  nncLond^ 
its  extremities,    Thia  rope  is  pa^ed  orer  a  clip  drum  in  the  boat,  and 
means  of  on  engine  the  boat  is  wo\md  along  by  a  din>ct  puli  on  tl 
This  sj'stem  of  clip  drum  and  snbnicrffed  rope  wm  invented  by  H 
de  Mesnil  imd  Mr.  Max  Eyth ;  the  tirrtt  experiment  with  it  waa  inaifo^ 
Leeds  in  180(>,  and  further  trials  hod  been  made  in  Belgium  and  Am« 
It  had  been  npplied  on  the  Meuse  from  Nanmr  in  Lit^ge,  a  di«tanci^ 
42  miles,  and  was  being  extended  to  Antwerp,    The  cost  of  towing 
amounted  to  one-twentieth  of  a  penny  per  Ion  per  mile,  including  worki 
exp^nsesi,  management,  and  interest    The  cost  of  towing  by  nuimal  pot 
is  about  seven  times  as  great.     With  paddle  lugs  on  the  Thnmes  the 
18  iiino  times  aa  great.     The  coat  by  screw  tugs  on  English  canals  waa 
timoa  as  great,     Mr.  FTawksley  expressed  an  opinion  that,  for  *Iow 
and  heavy  traiHc,  canals*  might  ndTantageously  compete  with  niilways. 

Vfihcipcdcs. — Professor  Rankinc  has  communicftted  a  serif;3  uf  attJele* 
the  theory  of  velocipedes  to  the  poge^  of  tho  Eutjimei. 

VhanmJ  TmiucL — The  beat  means  of  improving  th«  communic  uioii 
twet'u  England  juid  France  has  at  last  begun  to  receive  s<?rio«s  c 
Visionary  projects  of  tunnela  and  bridges  have  been  succeeded  1-^,  . .,..  x 
matured  and  well-investigated  schemes  put  forwar<l  hy  competent  Migin< 
in  such  a  form  that  the  probabilities  of  succea^,  in  so  vait  im  undcri 
may  at  Iccy^t  lie  seriously  discusaed.     Mr.  Hawkahaw  has  made  a  cosUj 
careful  purvey  imd  an  examination  of  the  strata  by  borings,  wlii< 
satisfied  him  thnt  a  tunnel  could  be  carried  ai-roM  the  Channel  cnl 
the  lower  chnllr.     This  material  is  onw  in  which  tunnelling  is 
rapid,  and  in  which  the  lisk  would  be  Uraitwl  to  one  contingency, 
the  poafflhility  that  the  sea  would  find  its  way  into  the  working?  tknr 
some  liKHure.     Mr.  Hawkshaw  estimates  the  cost  at  ten  millions,  and 
time  required  for  the  execution  of  the  tunnel  at  ninn  or  ten  years.     He  pi 
poses  to  teat  the  pmbabilitica  of  success  by  the  construction  of  prelimini 
driftwayp.     If  these  were  jsafely  carried  across  the  certainty  of  8nccei«  woi 
be  assured.     If  they  failed  the  loss  would  not  exceed  two  millions. 

More  recently  Mr.  Biiteman  and  Mr.  Revy  have  suggeAtcd  n  plan  for 
structing  nn  iron  tunnel  on  the  bed  of  the  English  rhflnuel     The  mt 
iuterci?tiiig  point  about  this  scheme  is  the  prop*-^!  to  put  tho  sp:rmDn' 
tlio  tube  together  in  a  sort  of  huge  diving  b>dl,  attached  waf 
the  coiiipleted  pj^rt  of  (he  tunnH,  and  pushed  forward  by  hydr;u  ..-  , 
»a  the  wovlf  advatices.     This  bell  is  to  bo  a  ryliader  8f>  fewt  long,  18  U 
diameter,  and  would  weigh  in  air  7oO  tons,  in  water  100  tons.     Thi?  turn 
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^!f  IS  proposed  to  he  13  feet  in  internal  diftmeter  and  4  inches  thick  with 

jnj^heaing  rings  and  llangea.     It  is  estitnuted  that  100  feet  cif  this  onat. 

tunnel  can  be  Iwd  per  daj,  and  that  with  the  exception  of  the  short*  ends 

iree  and  a  half  years  woald  serre  for  its  completion*     Ordinary  railway  cat- 

riages  would  be  worked  through  the  tunnel  by  pneumatic  pressure.     The 

speeds  propo&ed  are  20  and  30  milea  per  hour.     The  total  outlay  is  estimated 

at  eight  millions,  and  upon  this  Bum  it  ia  thought  that  thegooda  traffn?  idon© 

[Ussumed  at  4,000,000  Uma  per  oiiimm)  would  pay  a  handsome  dividend. 

the  details  of  the  scheme  have  been  carefully  matiu'tsd. 


MEDIO^VL   SCIENCES. 

Injection  of  Liquor  Ammonia  in  Snake-bite, — Dr.  Fayrefj  of  Calcutta,  hui 

lade  a  very  concise  experiment  to  te«t  the  value  of  Dr.  Ilalford'a  method 

injecting  llq,  araraoo.  in  cases  of  suake-hite.     We  ourselFCW  sotno  timo 

expreased  an  a  prion  conviction  that  the  remedy  was  A8  bad  as  tba 

diaeaae.     Dr.  Fayrer  baa  lately  (Indian  Mtdical  (iaziite,  J  uly)  dracribod  one 

of  hi3  experiuieuta  on  a  dog,  and  he  thuj  sums  up  hi.H  uhservationt :— Tha 

bject  of  thia  experiment  was  to  test  the  effect  of  tin?  liquor  luimionita 

ijt'cted  into  the  venous  circulation  in  an  aninml  uninllueueod  by  tlu*  poinotj, 

It  was  used  of  the  ep.  gr.  'OSO  B,  P.,  as  diwcted  by  ProfefiBor  [lalfortl,  nutX 

it  was  injected  into  the  femoral  vein  in  tho  nniuner  auggciitod  by  him.    The 

impression  produced  by  thia  experiment  waa  that  the  dog  hiid  a  very  narrow 

escape  from  death,  and  that  the  effects  of  the  amujunia  had  nearly  provfld 

rapidly  fatal* 

New  Tonic, — M.  Blanchard,  in  a  recent  number  of  Comptrn-Iit7ifiu(i, 
jribea  at  length  the  characters  and  properties  of  a  new  reinedyi  allied  to 
to  which  the  name  of  cunden  or  coni-xan  has  been  given.  The 
Jut  the  root  ia  the  part  employed.  Of  tliia  an  infusion  ia  raade^ 
one  omice  being  used  for  each  da«o. 
Death  ofProfe^tmr  Furkinje. — During  the  quarter  we  have  loit  ouo  of  tho 
best  known  of  continental  physiologiat^  familiar  to  the  student  in  connection 
with  the  ^*  axis  cylinder  of  Piirkinje/'  and  also  with  tho  "  germirml  vet<iclo." 
Professor  Purkinje,  of  l*mgue,  one  of  the  most  celebrated  phytiialogista  of 
modem  times,  and  especially  known  for  his  researches  on  vibratiln  cilia»  tho 
structure  of  nerve  fibre,  and  the  development  of  the  ovum,  died  July  28,  in 
the  eighty-second  year  of  his  age. 

The  Rekttvjn  ns  to  Area  leiwetn  the  Tendm  andiht  Mu$cie, — Professor  the 
jv.  Samuel  Haughton  ha**  lately  puhliahed  some  interesting  ohflcrvatluna 
this  subject,  and  especially  in  regard  to  the  supposed  ratio  between  the 
section  of  the  muscle  and  its  tendon.     He  concludes  that  the  oroas 
tton  of  a  muscle  does  not  bear  a  constant  ratio  to  the  eross  ^e^'tion  of 
tendon,  unless  the  friction  experienced  by  the  muscle  and  tendon  be 
constant,  and  that  there  may  even  bo  a  surplumt/c  of  strength  in  tho 
mdon  beyond  what  is  absolutely  neceaaary  to  resist  the  combined  force  of 
the  muacle  and  friction.     This  aurpluange,  however,  cannot  be  supposi^^d  to 
be  large,  if  the  principle  of  economy  of  maf^riai  in  nature  be  admitted. 
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Aritjieial  Mnmma, — That  which  is  wrongly  styled  drilieiiti^^D  W  ceiiftiol] 
ftt  it*  zenith  when  we  req^uire  artificial  mammae  for  our  inipcrfectlr  derrlope< 
maidens.    Strange,  however,  as  it  may  appear,  a  patent  ha»  heon  actuallj 
taken  out  by  Mr,  J.  1).  Thomas^  of  Liverpool,  for  what  he  terms  an  artifici* 
bust,  but  which  we  conceive  to  be  tiothiufr  less  than  what  we  hav<>  etal 
Voiti  the  ispecificaiion  : — ^The  inventor  forms  the  whole  of  the  part«  of  nir-^ 
proof  or  nearly  air-proof  materials,  the  back,  or  that  portion  worn  nest  to^ 
the  person,  bt^ing-  made  of  a  rigid  or  Btiliish  materiaj,  such  fle  cardboard,^ 
volcanite,  or  other  hardened  india-rubber,  and  the  front  or  raised  portion 
a  flexible  material,  such  as  india-rubber  or  other  so-called  air-proof  clotl 
The  inflating  is  effected  preferably  in  an  ntmoaphere  of  about  60°  Fah., 
air  or  other  ^as  at  that  temperature  is  admitted  before  the  parts  are  pcj 
nently  closed. 

E.rpcrimmtJt  in  Tinm  Favma, — At  the  meeting  of  the  Fn?nch  Academy 
August  1<\  M.  de  St  Cyr  sent  in  a  memoir  detailing  his  experimenta  in  ih^ 
exten:5ion  of  this  parasitic  allection,     lie  made  some  of  his  oxpoiinR'nts 
do^,  and  he  has  fiince  found  that  all  the  mice  in  the  m\x\*i  locality  arv  it 
fected.     Hence  lie  concludes  that  the  disease  may  be  communicated  t:) 
from  animnls. 

Mrdicol  'Science  at  tfii-  lintiJi  Astociatiott. — The  only  medical  eommuntci 
tion  of  importnnce  at  the  British  Aflsoeiation  meeting  was  that  of  Dr.  B,  WJ 
IJicbardson,  in  the  form  of  a  Report  on  Anresthctic^  Tlie  author  di 
with  the  chemistry  of  the  whole  series  of  complex  orirauic  compoi 
relating  to  this  class  of  bodies.  He  showed  that  they  produced  onlv  markd 
effeets  when  introduced  suhcutancously,  nnd  that  administered  in  thi 
they  were  twice  ns  active  as  jtriven  in  other  ways.  He  again  declart'd 
the  auppoaod  nd vantage  of  alcohol  as  a  food. 

Pki/gictrl  Action  of  the  Atrojmtf, — From  a  very  elaborate  series  of 
riments  lately  carried  out  by  Dr.  F.  B.  Xunneley,  he  states  that  tJ)e  acti^ 
of  atropine  on  the  heart  is  neither  considerable  nor  energetic,  a  progrw'SJTl 
weakening  of  its  power  being  the  most  prominent  "visible  effect.    The  h«ai 
continues  to  beat  for  st^me  time  after  the  mnnifeatationa  of  life  in  th«  re*l 
the  animal  have  disappeared;  finally,  it  slowly  dies  itavlf,  the  rent 
being  left  in  a  stato  of  relaxation.    This  rjccurs  at  the  end  of  ten,  twelve, 
eeveral  more  hour^. 


METALLURGY,  MLXERALOGY,  AND  MINING. 

Analysed  of  A^puMUf  and  Paragonite, — In   ilie  Jmtrnnl  fur  prttktt^ 
C^emifij  No.  11,  Herr  von  Kobell  gives  the  following  ns  the  campmition 
these  two  minerals :—Aspidolite  in  100 parts;  silica, 4644  ;  alumina,  10-50 j 
magnesia,  30*30 ;  protoxide  of  iron,  0-0;  soda,  4-77 ;  fiotash,  2'52 ;  watn 
]*13.     Parngonite — Silica,  4800;  aluminat  38'21>;  peroxide  of  iron,  ODl 
soda,  070  ;  potassa,  ThO;  magnesia,  0*30 ;  water,  2-51. 

Emttttite  iVi  Metettric  Jron. — In  a  pap<>r  read  before  the  Aesdemr 
Science  of  Vienna  at  a  recent  meeting,  Herr  Long  gave  some  details  as 
the  form  of  mstntite  eontainpd  in  the  meteoric  \vfm  of  the  Bw^itenbscl 
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eteor,  the  greater  part  of  wbicb  is  now  in  the  British  Museum.  Tlie  iron  has 
evidently  porous  structure,  imd  the  pores  inclo*e  n  green  silicnte  oflering 
[the  crystallographic  and  optic  characters  of  enstAtito,  and  even  its  chemical 
oompceltjon  wcording  to  the  analysia  of  Professor  Musis eloyne. 

The  Fhttsic*  of  Ttmpering  and  Annealing. — ^At  the  ineetinpr  of  the  Aca- 
demy of  Science   (Paris),  on   August  2,  M.  Richftl  read  a  paper  on  the 
^T^ations  Ti-hich  luetak  undergo  as  to  density  during  the  processes  of  tera- 
pering-  and  annealing.     The  density  of  steel,  -which  is  7*88,  descends  durinj; 
temporing  to  7-73,  and  aAcentls  during  annealing  to  7  8:1,     On  being  tem- 
again  it  descends  to  7'73,  and  these  ph«tiometia  nmy  be  repeated  at 
On  the  other  hand,  the  density  of  bronze  ia  raised  hy  tempering  from 
to  8f>,  and  it  descends  in  nnnealing  to  8-7. 

dure  iif  Tin  altered  by  Cofd. — At  the  Exeter  meeting  of  the  British 
on,  M.  Fritsche  (through  ^Ir,  fl(jbeHft),  comniiimcated  a  paper  on  the 
which    block  tin    undergoes  ivhen    exposed    lo  intense  c<dd,      M. 
e  found  that  the  inten!»e  cold  of  St.  Petersburg,  during  the  winter  tif 
,  caused  ?olid  bkHchs  of  tin  to  cninible  and  fall  into  piece?.     That  the 
ge  was  due  to  intense  cold  was  pi*oved  by  suhmilting  blocks  of  tin  to  a 
rature  of  40°C,,  when  the  same  structure  was  induced. 
e  I'tiU^ntion  nf  JJ'mtc  ftasit  from  Bltift  Fummcs, — The  blast  furnace 
etors  who  hare  adopted  one  or  other  of  the  different  mithods  employed 
Iwinging  down  the  gasea  report  satiafactorily  of  the  re^^tilt.    This,  with 
to  one  plant  of  furnaces,  is  seen  in  the  circumstance  that  between  250 
Bod  300  tons  of  fresh  drawn  slack,  heretofore  required  in  raising  the 
for  their  blowing  engines  and  for  heating  the  blast,  is  now  being 
d  for  sale.     Tlie  concern  is  that  of  the  Parklield  Iron  Company  at 
Wolverhampton. 

Quantity  of  Copper  jirofhred  in  '/«?  Year  IHM't  over  the  Whole  World, — Tbo 
Chetnical  Xeirsj  quoting  from  a  i-ecent  paper  liy  M.  Petitgand,  states  that 
(^Uitntity  of  this  metfll  raised  on  the  entire  globe  in  the  year  alluded  to 
latest  period  that  statistical  records  of  this  kind  hare  been  reliably 
ht  together— am ountij  to  93,415  tons,  which  is  nearly  double  the 
ty  raised  in  1840.  pTom  the  Ptatementa  made  by  this  author,  there 
appears  to  be  an  increasing  tendency  to  a  lower  coat  price  of  this  metal, 
and  \  aluftble  deposits  of  excellent  copper  ore  known  to  exist,  eapecially 
'olyne^a,  are  aa  yet  untouched. 
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rrmMfYtpiW  Memoin  of  the  Quarter. -^IliQ  following  valuable  Coniribtt- 
to  difterent  departments  of  microscopical  Rcience  have  been  ptibUf«h<Ml 
ig  July,  August,  and  September  in  the  pagea  of  the  MotUhly  Micro^ 
Journal : — 

On  the  Rectal  Papilla&  of  the  Ply.  By  B.  T.  Lowne,  M.R.C.S,— On  the 
Diatom  Pri.-m,  and  the  True  Form  of  r>iatom  Markings.  By  the  Rov. 
J,  B.  Reade,  M.A.,  F.R.S.,   President  of  the   Royal   Microscopical 


Society. — Obseryfttions  on  the  Recent  InTeati^ftticina  into  th*  Suj 
poaed  Cholera  Funguis.  Bv  the  Rey-  M.  J.  Berkeley,  M.A.,  PA 
On  the  Correlation  of  Microscopic  Phyaology  and  Micrr»3copic  Thy^i 
By  John  Browning,  F.R.A.S. — ^Notcs  on  Hydutioa  Senta.  By  C. 
Hudson,  TX.D. — Some  Reniftrks  on  the  Structure  of  Di<ifconi»  and 
Podura  Scales.  By  F.  IL  Wunham. — StTuctuxo  of  tlie  Adulf  Hui 
Vitreous  Rumour.  By  DaTid  Smith,  M.D.,  M.R.CS,  On  the  U.«« 
the  Chloride  of  Gold  in  Microscopy.  By  Thomaa  Dwight,  Jun.^  MJ 
— On  a  Simple  Fomi  of  Micro-Spectroscope,  By  John  Browuli 
F.R.A.S.  On  the  Structure  and  Affinities  of  some  Exogenous  8t«i 
from  the  Coal-mcAsureit*  By  Profeaaor  Williamwn. — On  the  Ball 
dore  Scales  of  Butterlliea.  By  John  Watson,  Esq. — Postscript  to 
J.  B.  Reade's  Paj^er  on  his  Prism  Structure  of  the  Podura  Scaled- 
Methods  of  Microscopical  Research.  By  Herr  Strieker. — On  the 
etruction  of  Objert-Glassea  for  the  Microscope.  By  F.  II.  Wenham.- 
Jottings  from  the  Note  Book  of  a  Student  of  Iletervgt'ny.  Br  M* 
calfe  Johnson,  M.R.C.S, — Supposed  Mammalian  Tooth.  By  T. 
Barkafl,  F.G.S.— On  Holtenia,  a  Genus  of  Mtreoua  SpoogrfS.  Bi 
Wyville  Thomson,  LL.D.,  F.R.S. — Micro-Spec troscop}*,  Results 
Spectrum  Analysis.  By  Jabez  Ho^,  F.L.S. — Flosculario  CorjuetU, 
New  Species,  with  Observations  on  some  Points  in  the  Economy  of 
Genus,  By  Charles  Cubitt,  Assoc.  Inst.  C.K.,  &c.— On  the  Detecti( 
by  the  Microscope  of  Red  aud  White  Corpuscles  in  Blood-stains, 
Joseph  G.  Richardson;  M.D. — Observations  on  Mucor  Mucedo.  By 
L.  Maddox,  M.D. — On  the  Stsiuing  df  Microscopical  Prepftratioin*. 
l)n  W.  R.  M*Nab.— Some  further  Remarks  on  an  Illumination 
Verifying  the  Structure  of  BiAtoms  and  other  Minute  Objects.  ( Almc 
all  these  papers  are  illustrated.     Vide  Monthly  Mkrvscttpieai  Jmuyittl] 
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Owing  to  tbo  pressure  on  our  space,  occasioned  by  the  great  length 
some  of  our  original  articles  and  of  the  table  of  contents  and  iudex  to 
volume,  the  photographic  summary  is  unavoidably  "crushed  out  *' of 
number. 


PHYSICS, 

The  Spe(*tro$copic  Kraminafwu  ttf  SmaU  Stor*. — Tn  tlie  VumpttS' 
of  July  10,  a  letter  is  published  from  Padre  Secchi,  in  which  he  stat^ 
ho  has  succeeded  in  studying  the  spectra  of  stars  which  are  only 
8th  and  0th  magnitude.  The  light  emitted  by  such  stars  being  very 
it  is  gratifying  to  lenra  that  obaervation  has  proved  that,  among  the  §p«?l 
line*,  tliose  of  carbon  occur,  and  that  the  spectra,  as  seen,  appear  to  prove 
common  origin  for  these  unmll  sUm  which  are,  comparatively,  sitofitod  tn 
to  each  other.^CAewjiV/i/ AW«, 


SCreWTTfTC  StJMMART, 


The  impt'ovcd  Timinif-fork. — Mr.  H.  Jones  hfw  patented  ft  new  furin  of 
tuniug-foi-k,  of  which  the  following  account  is  given  in  the  speciftcntion, 
'he  inventor  uses  b  sheath  or  ca^e,  into  which  he  fita  a  tuning-fork  so  that 
10  forked  ends  remain  frt-e  to  vibrate  therein^  and  in  such  ends  openiagB 
n  be  made  in  th«-  above-named  case  or  she&th,  a  striker  being  fitted  therein, 
kaually  radiuted  with  three,  four,  or  more  radii,  ^o  that  two  jremain  within, 
id  one,  two,  or  more,  protrude  beyond  the  cnte  or  sheath,  which  striker, 
\tpou  being  pressed  by  the  thumb  or  linger,  presses  the  end  of  the  tuning- 
fork,  which,  when  suddenly  relieved,  emits  the  musical  sound. 

The  Spectrum  of  the  Aurora  Burcalis. — According  to  ihi^  researches  of 
[err  J.  A.  Angstrom,  the  light  exhibited  by  the   aurora  is  almost  always 
monochromatic,  and  ahowft  a  single  bright  line,  to  the  left  of  wed-known 
^viineji  of  the  calcitmi  {^rtnip. 

^H    How  to   detrrmhie  rhosphorvisvenve  ejptn'menUiUtf, — An  instrument  has 

^^fteceotly  been  devised  by  M.  Labordo,  and   ha^  been  named  the  pliO!*phoro- 

^Ikcopo.     It  is  thus  described  in  Xw  Mondtx :     It  is  based  upon  the  same 

principle  as  that  of  M.  Becquerel;  its  essentia!  i>arts  are  a  Ruhmkortl'induc- 

Ition  apparatus,  the  spark  of  which  throws  light  on  the  phosphorcisceut  object, 
Ikud  of  a  sliding  frame,  one  of  the  ends  of  which  hides  the  object  during  the 
Ibrief  moment  it  i«  illuminated  hj  the  electric  ppark  This  sliding  frame  is 
10  cenliui6tres  in  length  by  10  centimetres  in  breadth  ;  it  is  fixed  at  its 
Bentre  on  an  axis,  which  may  be  made  to  move  rapidly  by  means  of  a  pedal. 
rhe  arrangement  of  this  ap[>aratU3  is  such  as  to  render  it  eer^-iceable  for 
studying  the  phosplioresccncw  excited  by  a  blow,  as  well  as  by  friction, 
^he  phenomena  of  phosphorescence  of  substances  which,  like  nitrate  of 
uranium,  is  only  of  very  short  duration,  can  be  observed  by  tileans  of 
this  instrument  erjually  well  as  the  long- continued  and  **trong  ]ihofl« 
phorescence  induced  by  frictiou  in  pieces  of  porcelain  or  glass. 

Dues  Sunlii/ht  tAtintjuUh  a  JFYre  /—Mr.  Tomlinson  thiulcs  he  hfis  decided 

lis  question,  and  in  a  paper  read  in  the  Chemical  Section  of  the  Kriti?h 

)ciation  he  expresses  the  results  at  which  he  has  arrived.     Experimetita 

m  the  subject  are  not  easily  mad^,  iu  consequence  of  the  many  distiubing 

luse? ;  but  from  some  experiments  found  iu  an  old  volume  of  the  AnttrtU 

Phihsopht/,  made  upon  coloured  tapers,  the  conclusion  arrived  at  was  that 

10  solar  rays,  in  proportion  to  their  intensity,  have  the  power  of  retarding 

a  considerable  extent  the  process  of  cnmbustion,  but  this  conclusion  is 

)pen  to  objection.     From  a  series  of  experiments  upon  wmdlea  of  dilferent 

Izes  and  weights,  in  dark  chambers  and  day  and  sunlight,  Mr*  Tomliilson 

mnd  that  the  increase  of  temperature  led  to  increased  consumption  of 

latcrial,  and  me  va'gdy  and  the  whole  result  may  be  stated,  that  in  any 

the  diflerenco  is  so  small  that  it  may  be  referred  to  accidental  clrcvtm- 

tances,  such    as  temperatiu*o   and   material — the   tiual    conclu.'iion    being 

lat  the  direct    light   of  the  sun,  or  the  diJTuaed  light  of  day,  has  no 

rtion  on  tho  thlQ  of  burning,  or  in  retarding  the  combustion  of  an  ordi- 

lary  candle. 

Cvndcn^ing  Maf/netiim, — Although  this  expression  is  open  to  objection 

it  explains  what  is  nieaut  by  the  phenomenon.     In  a  paper  lately  presented 

the  French  .\cailemy  by  M.  Jamiu,  this  physicist  showed  that  magnetic 

it  may,  like  electricity,  be  accumulated.     Having,  for  eome  special 
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purposes,  Lnd  a  large  hort^e-slioe  nin.rnet  mad**,  comiatbig  of  ten  ItatA 
perroctly  homogeneous  steel,  each  weigbinjj  ten  Idlogrammc*,  be 
it  to  a  hook  attached  to  a  strong  Ixxam,  aod,  haTing  wound  copper 
around  each  of  the  legs,  which  were  turned  downwards,  he  put  the  Jail 
into  commumcatiori  with  a  batter^'  of  fifty  of  Bunsen's  element*,  by  whi^ 
means  the  hocse-shne  might  bo  magnetised  either  pa^tively  or  negativelj 
at  pleasure.  The  variations  were  indicated  by  a  small  honzootal  n< 
gitimtcd  in  (lie  plane  of  the  poles.  There  was,  farther,  a  series 
plate.*,  wliich  could  bo  sepnriilely  applied  to  each  of  the  laminfO. 
attaching;  nny  of  the  latter,  the  electric  current  was  driven  thrnuph 
apparntus  for  ft  few  minutes,  and  then  interrupted,  whereby  the  mi 
acquired  its  tirst  degree  of  saturation,  marked  by  a  certain  deviation  of 
needle*  One  of  the  iron  plates  <ni««mlly  called  "  contact*  ")  wiia  then  pi 
on,  and  it  supported  a  weight  of  1-JO  liilogramnies.  A  second  tiial  was  m 
made;  and  the  currcDt  having  passed  through  again  for  a  few  seconds, 
was  foimdl  that  the  horge-shoe  would  support  300  kilogrammes,  instead 
140.  The  number  of  contact?  being  now  increased  to  five,  which  togclh< 
in  the  natural  state,  supported  1:20  kilogrammea,  it  was  fotmd,  alter 
pflsi^age  of  the  current,  that  they  could  aopport  the  enormous  weight  of  IS 
Itilogrammes,  whicb  th*'y  did  for  the  space  of  a  full  week.  No  sooner,  hni 
ever,  were  the  contacts  taken  off  than  the  hoive-s^lioe  retumetl  to  its  usu 
permanent  strength  of  140  kilogrammes,  This  tends  to  >*how  that  magnet 
may  be  condensed  lilie  electricity  for  a  short  period. 

A  ttefcfonn  of  AMonometric  JJaromrtt^'. — An  applianco  has  been  Tec«nl 
devised  by  Mr.  U.  Hunt,  which  is  not  atarllingly  novel.  It  chiefly  conei 
of  a  metallic  lens  formed  by  two  very  thin  membranes,  and  hnving  a  ^h 
tube  connected  to  any  part  of  its  t  ircumfcvfuce.  If  tliis  lens  be  tilled  >vi| 
liquid  nnd  submitted  to  an  cxternnl  prc8.?ure  the  liquid  which  tills  the  sat 
will  be  forced  into  the  glass  tube  to  a  di<itauce  which  will  be  longer  in  pt 
portion  as  the  intemnl  diameter  «if  the  glass  tulw  is  emaller  than  the  volui 
of  the  lens.  The  lall^^r  is  eneloped  in  a  case  connected  by  means  of  a  pi| 
with  the  pressure  to  be  indicated.  If  the  pressure  to  which  the  lens  iis  mi\ 
milted  externally  does  not  deflect  the  membranes  beyond  the  limits  of  th< 
elasticity,  as  soon  as  the  pressure  ceases  they  will  return  to  their  orij 
position,  and  tlie  liquid  will  re-eJiter  the  lens. 

Marfnetic  J'aruttion  on  Ike  SJwr^  of  Lahe  Sitpetior, — The  Sdentijfit  Ann 
cntt,  quoting  one  of  the  local  papera,  malrea  the  following  statement^  whi4 
deserves  attention  nnd  demands  confirmfltion :     The  magnetic  conipaa*, 
the  north  shore  of  I^ike  Superior  and  particularly  in  turveying  aroni 
Dukith,  is  a  very  zig-zag  kind  of  guide.     The  aA^i^tnnt  /iurreyor  in  chai 
of  the  tran.sit  on  the  Tnwn  Site  Survey  recently  experienofd  pume  of  ii 
wildest  eccentricities  of  variation.    In  running  and  cutting  out  a  tranc 
line  between  sections  on  the  moontain  side,  at  a  certain  spot  he  noticed  in 
distance  of  fifty  feet  a  change  from  11  degrees  east  to  17  degrees  eaet 
then  in  a  hundred  feet  further   back  to  12  degrees  ea»t;  while  fivD  hi 
dred  feet  further  on  from  12  degrees  30  minutes  eaut  it  whirled  around 
30  degrees  west  (I)  and  kept  at  that  for  three  hundred  feet,  and  thrn 
back  again  to  11  degrees  east.     The  sur\*eyor  picked  up  a  i 
the  granitic  .species,  which  peemed  to  prcvailin  the  lt>caijly. 
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camjMWBy 
A  true  loaSMooB, 

Lord  CaithHmtU 
of  Caithnees  lias  the 

br&si  rings  h&Ting  tlicir  ftaclea  at  light 
Catthnew  emplojs  a  pesidoliaa 
the  centre  of  the  bottom  of  tte 
fore,  on  one  beazing  oo  Ihe 
parallelism  with  the  horixoo  in  the 

Urowttinff's   Mmiatmm    ^pfctraaapK^ — llttt  fittle 
eaailj  be  carried  in  the  wiwtwiat  pocfat,  if  jet  m  ma 
TAtus ;  showing  FxaanhofiBi^a  linei  m 
coloured  liquids  very  diatSiirtiy.    It 
contrired  adjust ablt:  dit.     F« 
found  Ten*  roloable. 

The  Open  PoUtr  iZiWM  (/)— That  it  ai 
touches  Terr  doselv  a  qaetlim  ofi 

tant  obaerTatioiu  hare  been  reoBOtij  madm  apon  it  bf  C^CM 
a  paper  before  the  R/ijal  Geoj^raphieal  Sodel^^  The  astha 
preiaed  Ma  belief  that  Baffin 'a  Bit  'OWMiati  af  as  agpiaBBBtiai  uf 
ice  kept  apart  bj  gales  and  tada^  goet  as  to  ai^ 
analogy,  he  infen  that  tha  Polar  htakv  wiodi  if  cf  ■ 
Baffin's  Bajj  mtut  cxMuiat  of  annilar  floaa  alwifi  ia 
an  outlet,  and  thraiolbn  ha  dovhfei  tha  ji  m  III  ■hflit j  of 
ling  from  Spitzbeigen  towaida.  the  Fdla^  anl  adtixtti 
route  for  &ledge  operatioot ;  he  alaa  belietiei  fha  hot  pvHpKl  af  a  ifttp 
making  prognes  b  bj  hatpi^  eioae  W  Cha  wnAer  iImpb*  Ka  arrtk 
voyager  takes  the  pack  if  he  can  araid  h.  ]S»  ahsnalidaa  kid  !!■  to  th# 
conclusion — 1.  That  there  ia  bo  prartknj  proof  of  a  wwtm  aadcr^cvMM 
into  the  Polar  basta,  or  aaMsBpcaCed  ritiair  aaaaed  I7  111  litdif  lo  tkm 
surface.  2.  That  Ihowtgrrtirw  of  tiafciaaopwaf  of  it  ^  IW^moboi 
which  the  open  aea«  of  Bbobj  and  MorlOB  wwn  mtm  oalf 
causes  produce  ia  odiar  dianpCiaB  <d  tho  iea  daerr 
4.  That  the  drifts  of  the  Adfaace,  Fozt  1 
with  any  movenM&tt  of  the  ice  in  tho  Bote 
to  local  caudoa* 

Ihr,  MilUrs  TkemwntUr  fw  Dmp-mM 
haying  convinced  Dr.  MiUer  that  the 
too  high  lesultB,  owing  to  the  elfeet  of 
devise  an  instrument  to  be  iiaed  in  Ih* 
we  Buppoae^  conduded),  which  would  giro 
adopted  for  protecting  the 
aisted  almplj  in  enckaing  the  bulh  of  a  SIs'i 


oaihob«IlvhawaiMt« 

•  «adiliai(tha<»aMr, 
Tba«Kpt4kflg 
thoiAtteof 

it  a 


outerglas9  tube,  which  wai  faaed  npott  fh&  afiaM  of  Iha  kttanmmA,  TUb 
outer  tube  wafl  nearl/ filled  with  alooboi^  leivipg  a  ttttW  fpaco  to  aJlowcf 
variation  in  bulk  due  to  ggpannop.  Tho  aplfit  VM  hMltd  to  dinUot  aaii 
of  the  air  by  means  of  its  vapour,  and  the  otttor  taht  and  iu  irrcHnto  wiM 
sealed  hermeticallj.  In  thi«  way^  variaiioos  in  f***nnl  fnmm^  aro  h^ 
Tented  from  affectbg  the  bulb  ef  tha  thcnBOONte  vitUiL  wlflu  ghmitm 
of  temperature  in  th9  tanoiiiidi^g  BMdim  am  spatdil/  ^rmtoMitJ  lAmZ 
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the  tlun  stratum  of  interposed  alcohol.     The  thermometer  h  proteottni  fr 
pxtenml  injury  by  fAUi'losing  it  in  a  suitwljly  coustnicted  copper  (Sue,  open 
tcp  and  bottom,  f(tr  the  free  pa**afio  of  tlvo  water,     in  nrd«'  tJ  test  ll 
efficacy  oC  thia  pluD,  the  instruments  to  be  tried  were  enclowd  in  n  at 
wrought-iron  cylinder  filled  with  WAti^r,  nnd  submitted  to  h\ 
which  could  be  raised  gruduuUy  till  it  reached  three  t'jus  u  ^iim 

inch,  and  the  amount  of  pi-ewturc  could  be  read  us  the  expeiimeiit  piroceod^d 
Upoa  a  gauge  attiLched  to  the  npparatus.  Some  preliniinanr  trials 
showed  that  the  presB  would  work  isaiisfactorily,  and  that  tlie  fonu  of  t1 
mometer  proposed  would  answer  the  pui-po«e,  The*«  prelhuiuaty 
showed  that,  even  in  the  thonnomcters  with  protected  bttlbs^  a  foi 
movement  of  the  index  of  firom  05'^  to  1**  Fab.  occurred  d«iHn|f  eai'h  e\pcri-' 
TDQDt.  This,  liowe,ver,  Dr.  Miller  believed  was  caused »  not  by  any  com- 
preasion  of  the  bidb,  but  by  a  real  rise  of  temperature,  due  to  th«  h< 
developed  by  the  couipre?«iou  of  the  wiiter  in  the  cavity  of  the  prest.  Tl 
surmise  was  shown  to  be  correct  by  eonne  additional  experimonta  nu 
to  determino  the  point — Vide  Proceeditif/9  of  tht*  Jittyol  Sktciety,  Jttue, 

Ph\fsics  at  tfw  British  Asaociation* — Among  the  toany  papers  read  at  tj 
Exeter  meeting,  the  following  are  of  iuterest :  A  Self-rc^yfr^ntf  Ifyf, 
meter, — Mr.  \lvian  described  this.  At  a  former  meeliufr  h©  exhibited 
self-registering^  instniment  on  the  cumulative'prbciple  of  recording  inci 
values  of  the  diflfei'enGes  between  wet  and  dry  bulb  thermomet«T$,  tad 
self-registering  maximum  and  minimum  hygrometer.  He  now  prodi 
improved  form,  with  a  neriea  of  curves  showing  tiie  comparative  re< 
Leslie's  hygrometer,  his  inaxiiimm  and  minimum  diflerential,  his  mean 
registering,  which  he  now  otiered  as  the  standard.  He  gave  the  u5c-» 
which  it  might  be  put.  He  had  used  it  in  recording  the  a^grejL'atc  diffe 
ences  of  solar  heat  of  the  sun  and  shade,  the  duration  of  rain^  and 
amount  of  nocturnal  radiations,  and  many  other  similar  purposea.  Hi«  m 
proposed  to  apply  it  to  recording  the  actual  mean  temperature,  which  woi 
be  an  important  fenturo,  if  it  could  be  worked  out,  and  he  Ijelieved  it  cot 

and  also  to  the  auomometcr, A  New  Aitcmometer. — A  rough  model  of  i 

instrument  of  this  kind  was  exhibited  by  Mr.  C,  J.  Woodward. A 

recording  Anermd  liarotnei^r. — This  inetruraent,  which  is  manufnctured 
the  Stereoscopic  Company,  consists  of  a  handsome  combination  i^f  t^ight  dl 
clock  and  aneroid.     The  clock  works  a  revolving  cyliiiO«'r  on  which  a  ptsncil 
carried  from  the  aneroid  by  weight  and  puUy  records  the  doily  pressun» 
thi^  air. — -Jiitck'talt  iVwwi.i. — Mr.  Chm'les  Brodke  gave  an  account  of 
Tock-salt  prijims.     He  said  that,  in  liis  nttemptii  to  grind  and  polish 
ialt  prisms  in  planes  not  parallel  to  the  lines  of  cleavage  of  the  crystal, 
fomid  that  the  partly  •juTouiid  prisma  usually  cracked  and  broke  at  ll 
thinneat  end.      He  and  Mr.  Browning,  th^  optician,  consequently  U'usd  ll 
plan  of  slowly  heating  the  rock-salt  buried  in  sand  in  a  tin  v«»^el.  iiivd  th^ 
permitted  the  whole  to  cool  very  slowly.     After  this  annrnlnii.'  hail   h*^ 
performed,  it  was  possible  to  grind  the  rtick-tialt  into  pi 

Mr.  Brijxiining\  chap  Aneroid, — Mr.  Browning  has  br  '.  an  afi(^n« 

barometer  of  so  convenient  a  &ize«  so  accurate  in  registration,  and  so  ch< 
that  we  cannot  help  calling  the  attention  of  onx  rc^dera  to  it,     \W  liai 
ha«l  the  instrument  under  observation  for  a  long  while,  and  can  jptak  from 
eatpui^Bce  of  its  merits. 
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vwua/  ptnperi  of  ihs  Eye  of  CnuiacM, — M*  Bert,  whoae  cuiious  re- 

searcbes  on  ammihl  engraftation  -wo  described  some  time  since  in  these  pages, 

has  been  making  some  experimeuta  on    the  effects  of  light  on  the  eyes 

of  Crustacea,  and  which  were  communicated  to  the  French  Aca<iemy  of 

I  Scaenoea  by  M.  ^lilne  Edwards.    M,  Bert  has  found  that  the  obscure  radia* 

I  tlona  produce  n«»  effect  on  the  eyes  of  these  animals.    The  colour  which  haii 

the  greatest  effect  h  that  of  the  yellow  part  of  the  spectrum. — Vompies^ 

]^^tdnsj  Aug-.  2, 

^Kl  mw  Acah-phj  CaUinemtt  ormiUt^  has  been  discovered  ou  the  AmericaQ 
HHst  by  Professor  A.  E.  Verrill.  It  is  a  very  large  and  fine  new  jelly-fish, 
rivalling  in  size  even  the  common  red  one,  Cyanea  arctica,  which  it  slightly 
reeemblea,  and  for  which  it  might  be  mistaken  at  a  distance.  It  is,  how- 
ever, more  yellow  in  colour,  the  large  complicated  ovaries  banging  down 
below  the  disc  being  light  omngc,  and  the  long  frilled  mouth  appendages 
bright  lemon-yellow.  The  tentacles  are  about  eighty  in  nuuiber,  arr«nged 
in  a  nearly  contintious  circle,  and  may  extend  fifteen  or  twenty  feet  in  largo 
ap«cimena.  They  are  also  very  remarkable  in  being  flat  and  broad,  with  one 
edge  double  and  divided  into  crenulnted  scallops,  wiiicb  are  margined  with 
wbltei  producing  a  very  beautiful  appearauce.  The  whole  body  and  ten- 
Cacles  give  a  white  phosphorescent  light.  The  largest  specimen  wud  eigh- 
teen inchea  in  diameter.  It  is  remarkable  that  eo  conspicuous  an  animal  haa 
»o  long  escaped  observation.  It  belongs  to  a  family  previously  unknown  on 
the  coast,  and  forms  Ihe  type  of  a  new  genus. — Vide  Americau  Jounial  of 
Seitncey  July. 

Berardin^  Armtxii. — A  notice  of  this  Ziphid  whale  was  read  before  the 
Phil.  Society  of  Cauterbui^-^  New  Zealand,  at  u  late  meeting.  The  notice  was 
by  Dr.  Haast  the  eminent  geologist. 

The  Practical  Zoolayy  of  the  Oyd^\ — M.  Coste,  member  of  the  Institutfli 
Inspector-General  of  Fiahories,  has  been  charged  by  the  Minister  of  Agri- 
culture and  Commerce  with  an  enquiry  into  the  causes  of  the  late  mortality 
in  the  oyater  beds,  and  the  means  of  preventing  a  recurrence  of  the  calamity. 
The  great  heats  have  been  fatal  to  the  fish  in  all  the  beds  of  the  south-west 
coast  of  France  and  in  the  Channel. 
m^teceitt  R&tearchea  on  the  CuloptefUft/uuE. — At  the  meeting  of  the  Koyal 
^^Bdemy  of  Belgitim,  on  June  5,  M.  de  8elyA-Longchamp9  made  a  commu- 
t^pation  on  the  Calopteryginaj.    In  his  first  synopsis  he  described  no  less 
than  100  epeciea  of  these.     In  a  supplement  published  in  1850  he  made 
known  118  more;  and  in  the  present  paper  be  adds  thirty-two  more  new 
species. 

Deej)-mt  Dredying  t\i  2^435  ftttJtotnit. — At  the  meeting  of  the  British  Asso- 
ciation the  Rev.  A.  Merle  Nonnnn  read  a  letter  from  Professor  W^Tille 
Thomson  describing  some  of  the  residte  of  the  recent  dredgings  of  the  Por- 
cupine. Professor  Thomson  had  recently  dredged  in  the  Bay  of  Biscay 
to  the  depth  of  2,800  fathoms,  and  the  letter  gave  an  interesting  account  of 
the  casting  of  the  dredge  at  such  a  depth.  About  1^  ewt  to  2  cwt.  of  ooze 
was  the  gent^ral  result  of  a  cast  of  the  di'edge^  and  the  thermometric  inatju- 
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ments  em]»loyed  jsbowed  the  temperature  to  be  aO  nit  ■'■t''4  an 
distributed  over  the  wbolo  area  wbicb  had  been  examined.     T\ie  ^pMJCimi 
were  of  a  dwarfed  eboractw,  owing,  probably,  to  th»?  low  t<;iupenitupe. 

Jit  Lejujrtut  UnotaUu  a  BrittfJi  gjuaien.^^X  gentlemim  wbn  rrcentlr  fo 
tbis  species— Mr.  F.  A.  Black — and  wbo  communicated  with  Litml  and  Wt 
on  tbe  subject,  hii3  elicited  the  following  reply  from  J.  Kea^^t  Lord 
rm  hi^mUUm  was  once  recorded  by  Stephens  aa  being  British^  but  that 
many  years  ago.    Then  it  was  altogether  blotted  out  of  tht»  lUt  of  Bri 
insect^,  and  appeixts  to  have  been  entirely  luiknown  until  tliis  year,  when 
am  informed  of  another  specimen  having  been  Xakwa  besides  the  one  aboi« 
noted. 

Anatotnt/  and  Dittribution  of  the  Balistioptct'^. — On  this  subject  a  m«n 

waa  bud  before  the  Belgian  Academy  recently,  by  M.  Van  Bened<*n.    T 

author  concluded  his  paper  which  was  of  great  length  by  stating  tbat  then* 

four  Baloiwptera  in  the  North  Atlantic,  two  of  large  size  and  two  email, 

that  these  differ  not  only  in  external  form,  but  by  certain  peculiaritiea 

akeleton,  aa  may  be  seen  in  tlie  dilTerent  fipecimend  now  in  the  Europe* 

mufleums.     These  species    are;    (L)  BaUmopteta  ruHntta.      This  ani 

reaches  a  length  of  from  25  to  30  feet ;  its  pectoral  fin  is  white  in  the  mid 

There  are  4d  vertebrie  and  11  ribs,  and  the  sternum  has  the  fonu  of 

Ronuiu  cross.    The  museunia  in  which  there  \s  a  ikeleton  of  this  spude^ 

tbe  folluwing:   Paris,  BriL^uls,  Gand,  Christiaxua,  Bremen,  Halle,  (.Jreifi 

Wftld,  and  the  College  of  Surgeons,  London.    The  author  dmjs  not  belie 

that  fusion,  even  when  nearly  complete,  of  the  second  and  third  cervical  h 

any  zoolo^:ical  value  whatever.      It  is  a  purely  individual  character. 

does  not  share  the  opinion  of  those  who  think  that  thi«  union  is  one  of 

characters  which  serve  to  distingidsh  Hala^ioptero  from  PliyMlm,     The 

is  soldered  to  the  eighth  cervical  in  several  skeletons  of  i?.  ro^rata^  in 

skeleton  of  B,  Sivinftoeif  and  in  one  of  /?.  bomereum ;  in  the  latter  the  fourth 

cervical  is  further  soldered  to  the  thiid.     (3.)  B,  borettiii*    This  animal  ia 

from  30  to  35  feet  long;  its  pectoral  tin  is  all  bhick.    The  vertebns  are 

56  in  number,  the  ribs  are  14,  and  the  Btenium  haj  the  form  of  a  di 

Its  skeleton  is  in  the  museums  of  Brussels,  Leydcn,  Bcrgsn,  and  Berli 

(3.)  B.  7nmctilm.    This  animal  is  from    70  to  80  feet   long,  sometim 

even  more  thiui  this;  its  pectoral  tins  are    black.     It  has  02  vertebra, 

16  ribs,  and  the  sternum  has  the  form  of  a  trbfii!.    It  is  the  conimone§t 

of  the  species.     Its  remains  are  to  be  found  in  Paris,  Lyons,  Bculogn 

Saiut-Brienc,  Perpignan,  Brussels,  Antwerp,  Louvain,  London,  Cambrid^< 

Etlinbiirgh,  Alexandra  Park,  Isle  of  Wight,  Chriatianin,  Bergen,  Gf^Lfewalc 

(4,)  B(ti<Dnoptera  Sibhnldii.      This  animal  is  from   70  to  80  fetJt  long; 

Pectoral  tins  are  black.     It  has  03  or  04  vertebnc  and  Id  or  10  ribs.    Itf 

sternum  is  verj'  feebly  developed.     There  is  a  head  at  CopenhageD,  and 

"  remains ''  at  the  British  Museum,  at  Hull,  and  at  Edinburgh.    Of  tbeM 

four  species  the  one  most  often  met  is  B.  mu^uittt.     After  it  cornea  S,  nM<» 

triUii.    The  B.  b&rcalis  and  B.  Sihbahlii  we  much  more  rare. 

Chair  of  Zoology  in  the  Univermtt/  of  DulHn, — The  Board  of  Trinity  Col 
lege  have  elected  a  Professor  of  Zoology  in  the  room  of  Dr.  Wright,  recen 
appointed  Professor  of  Botany-    There  were  three  candidates,  and  the  board 
elected  Mr.  Alexander  Mnculiitter  to  the  olHce. 
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